Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



1 



Normal Fukdu 

( AwratJe I Jo h.ir.) 



MAN UAL 



OF 



Clinical Ophthalmology 



BY 

HOWARD F. HANSELL, M.D., 

LBCTURBR ON OPHTHALMOLOGY IN THE JEFFERSON MEDICAL COLLEGE; CHIEF CLINICAL 

ASSISTANT IN BYE DEPARTMENT, JEFFERSON MEDICAL COLLEGE HOSPITAL; 

MEMBER OF AMERICAN OPHTHALMOLOGICAL SOCIETY; FBLLOW 

OF THE COLLEGE OF PHYSICIANS, PHILADELPHIA, ETC., 



AND 



JAMES H. BELL, M.D., 

LATBLY DEMONSTRATOR OF ANATOMY IN JEFFERSON MEDICAL COLLEGE; MEMBER OF 

OPHTHALMOLOGICAL STAFF, JEFFERSON MEDICAL COLLEGE HOSPITAL; 

OPHTHALMIC SURGEON TO SOUTHWESTERN HOSPITAL 

AND DISPENSARY, ETC. 



MEDICAL 

WITH 120 ILLUSTRATIONSif /$¥33 



FRANCa*^ 



PHILADELPHIA: 
P. BLAKISTON, SON & CO., 

IOI2 WALNUT STREET. 
l8c)2. 



COVYRIGHT, 1892. BV 



p. BLAK.STON. SON & CO. 



Press of wm- »^' • _ 
^20-24 8AN80M ST. 
pHILAOELPM*^ 



2^ 



TO 

WILLIAM THOMSON, M. D., 

PROPBSSOK OF OPHTHALMOLUCY, JEFFERSON MEDICAL COLLEGE, 

AS A DISTINGUISHED REPRESENTATIVE OF THE SCIENCE, 

AND 

IN RECOGNITION OF HIS FRIENDSHIP, 

THIS VOLUME IS INSCRIBED 

WITH THE SINCERE RESPECT AND ESTEEM OF 

THE AUTHORS. 



PREFACE. 



It has been our purpose in the following pages to place 
before the undergraduate and general practitioner of medi- 
cine, a brief review of the anatomy, physiology, refraction, 
and common diseases of the eye. No attempt has been 
made to treat the subjects exhaustively. Simplicity and 
brevity of statement have not been sacrificed to the mere 
attractiveness of literary finish. We have, in a word, 
endeavored in good faith, to make the volume conform to 
the purpose for which it was written, by giving it the 
character, directness, and practicability of clinical teaching 
and practice. 

We have been equally and jointly engaged in the com- 
position and arrangement of each and every chapter, and 
for all portions of the book we are, therefore, equally and 
jointly responsible. 
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PART I. 

GENERAL CONSIDERATIONS— STRUCTURAL 

AND PHYSIOLOGICAL. 

The human eyeball is spheroidal in shape ; 24 mm. in its 
antero-posterior, 23 mm. in its transverse, and 23 mm. in 
its vertical axis. Three tunics are commonly described, 
namely, an inner percipient coat, the retina, a middle vas- 
cular coat, the choroid, and an outer and protecting coat, 
the sclera, with its transparent continuation in front, the 
cornea. 

The sclera is a bluish-white, opaque, dense, resisting 
membrane, composed of closely interlacing connective tis- 
sue fibres with a sparse intermingling of fine elastic tissue. 
Among the fibres are numerous lymph channels communi- 
cating with the lymph system of the cornea, the underlying 
peri-choroid, and with the overlying capsule of Tenon. A 
few small blood-vessels and nerves are distributed through- 
out its substance. Slightly below and four mm. to the nasal 
side of the posterior extremity of the horizontal axis of the 
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ball is an incomplete opening, J}4 tnm. in diameter, iki' 
sclerotic foramen, over which is stretched a white fibrous 
veil, the lamina cribrosa, pierced by the optic nerve, central 
artery and vein of the retina. At the margin of this fora- 
men the sclera is one mm, thick, being reinforced by a 
deflection of the outer sheath of the optic nerve, and gradu- 
ally thins off anteriorly, to be again reinforced six to eight 
mm. back of the limbus cornea., conteo-sclcral margin, hy the 
expanding tendons of the recti muscles. It is marked just 
at its coriieal border by a slight depression, the sulcus sclera. 
The sclera is pierced ten to twelve mm. from the foramen 
sclera by the posterior ciliary vessels and nerves ; again 
midway between the optic nerve entrance and cornea, by 
four or five large veins, vence vorticose, which empty into 
the ophthalmic vein. It is again perforated two mm. from 
the limbus cornea by the anterior ciliary vessels, four or 
five in number. 

The cornea is the anterior, smaller and transparent por- 
tion of the external tunic, measuring eleven mm. vertically, 
twelve mm. horizontally, and one mm, in thickness at its 
apex. The layers may be multiplied indefinitely by resort- 
ing to useless and confusing subdivision; three are here 
given. The anterior layer consists of columnar epithelium 
continuous with the epithelium of the conjunctiva, and a 
homogeneous elastic, basement membrane (Bowman's). The 
second or middle layer composes the tissue proper of the 
cornea, and is formed by sixty or more lamina of fibrous 
tissue, containing, in great number, irregularly placed 
lymph spaces, in which lie the corneal cells, connected 
with each other in all directions by canaliculi. The poste- 
rior layer consists of a homogeneous basement membrane 
(Descemet's), on which is a single layer of hexagonal cells 
continuous with that on the anterior surface of the iris. 
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In health the cornea is devoid of blood-vessels, except at 
its periphery, and contains under Bowman's membrane a 
few terminal branches of the ciliary nerves. There is ana- 
tomically no distinct line of union between the sclera and 
cornea, but the former slightly overlaps the latter on its 
anterior aspect, and beneath this shelving border of sclera, 
in clear cornea, lies the canal of Schlemm, which is con- 
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nected with the angle of the anterior chamber by the 
spaces of Fontana. 

The choroid is the vascular and pigmentary coat, extend- 
ing posteriorly from ^^ foramen opticus choroidea, through 
which the optic nerve passes, and anteriorly to the ciliary 
region. Its outer surface lines the sclera from which it is 
separated by a double layer of serous membrane, supra- 
cfwroidal lymph space, and its inner surface is attached to the 
basal membrane of the pigment coat of the retina as far for- 
ward as the ora serrata. The choroid may be divided into 
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two layers ; an outer, containing relatively larger vessels and 
more pigment, and an inner, containing capillary vessels and 
less pigment The most conspicuous vessels of the external 
layer are the veins, which, converging, form the -'cnie vorli- 
cos{p. The capillary vessels of the inner layer are derived^ 
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linly from the short ciliary arteries. The pigment, con- 
sisting of hexagonal cells filled with dark-brown granules, 
is scattered throughout both layers, occupying the meshes 
between the vessels in quantity and density sufficient to 
absorb light. 

The ciliary body comprises the ciliary muscle and pro- 
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cesses, and the space they occupy, together with the cor- 
responding circular strip of sclera, is the ciliary region. 
The ciliary muscle, attached anteriorly to the ligamentum 
pectinatum iridis and lost posteriorly in the choroid oppo- 
site to the ora serrata, consists of radiating and circular 
bundles of unstriped muscular fibre, containing the arterial 
circle, the circulus ciliaris. 

Tlie ciliary processes consist of an anterior prolongation 
of the pigment stroma and blood-vessels of the choroid, 
with a reduplication into sixty or seventy folds, resting on 
the anterior periphery of the vitreous. 

The Zone of Zinn is the pigmented indentations made 
by the ciliary processes in the hyaloid membrane. 

The Iris is a circular framework of elastic and non-striped 
muscular fibres, lined anteriorly by flat epithelium, con- 
tinuous with the membrane of Descemet, and posteriorly 
by the uvea, or pigment coat, continued forward from the 
ciliary processes. It is suspended in the aqueous hiimor 
2}^ mm. behind the cornea, and in front of the lens and 
ciliary processes. By the ciliary ligament (ligamentum 
pectinatum iridis) its circumference is attached to the limbus 
cornea;. It is perforated by a nearly circular hole, the 
pupil, the margin of which, the pupillary border, lies in 
contact with the anterior capsule of the lens. The sphincter 
pupillceh a circular band of muscular fibres surrounding the 
pupil. The dilator iridts is, according to late authorities, 
not a muscie, but a fibro-elastic tissue. The iris has two 
circles of anastomosing vessels, the larger surrounding the 
ciliary and the smaller the pupillary border, branches of the 
anterior and long ciliary. Filaments from the lenticular 
(ophthalmic) ganglion, containing motor fibres from 3rd, 
sensitive from ist division of 5th, and sympathetic filaments 
from the carotid plexus, furnish its nerve supply. 
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The Retina, or nervous tunic, is composed of three main 
layers ; the inner, fibre and nerve-cell, the middle, granular, 
and the internal, or layer of rods, cones and pigment. The 
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first or inner layer consists of the expanded intra-ocular ex- 
tremity of the optic nerve fibres, stripped of their medullary 
sheaths, with numerous multipolar cells; the second, of 
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granular and granulated cellsj arranged in four strata, con- 
necting the inner and outer; the third is the sentient layer 
proper, and is composed of elongated nerve-cells, the rods 
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and somewhat shorter cones, inserted into the pigment 
layer. Each layer is transparent, with the exception of 
the pigment coat. The retina is about .25 mm. in thick- 
ness, covers the under surface of the choroid from the 
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foramen choroidea to the ora serrala. or notched and dcn- 
' tated anterior margin of the retina, allowing the lining mem- 
brane of vitreous to come into immediate contact with the 
I choroid for the space of a few mm. behind the ciliary body. 
I The macula liitea is a yellowish spot, as seen by the ophthal- 
k moscope, irregular in shape, but usually circular, 0.5 mm. 
I va diameter, and lies slightly to the temporal side of the 
posterior end of the optic axis. In the centre of the macula 




is the fovea centralis (Fig. 6), .2 mm, in diameter, charac- 
terized by an absence of all the layers of the retina, except- 
ing modified rods and cones. The central arkry and vein 
L of the retina pass through the pants opticus, a comparatively 
I large aperture in the lamina cribrosa, and, dividing, ver- 
Itically, into large and, horizontally, small vessels, are 
distributed in the fibre layer of the retina, anastomosing at 
I the ora serrata with the choroidal and, at the optic nerve 
^entrance, with the short ciliary vessels. 



The anterior chamber is an angular space, bounded in 
front by the posterior surface of the cornea, at its angle by 
the ligainentum pectinatum iridis, and behind by the 
anterior surface of the iris. It secretes and contains the 
aqueous humor, a feebly saline, transparent fluid. 

The smaller posterior chamber is bounded in front by the 
posterior surface of the iris, and behind by the ciliary pro- 
cesses, suspensory ligament of the lens and lens, and con- 
tains aqueous humor. The anterior and posterior chambers 
are in free communication through the pupil. 

The %'itreous clmvtbcr is bounded by the retina, ciliary 
processes and lens, and contains the vitreous humor, a 
transparent, Jelly-like substance, supported by numerous 
septa. 

The Hyaloid membrane is a fine, transparent layer of con- 
nective tissue, enclosing the vitreous, and forms, by division 
anteriorly at the ciliary processes, the suspensory ligament 
of the lens. The canal of Petit Is the name given to the 
space between the layers of the suspensory ligament at the 
periphery of the lens. Anteriorly the vitreous presents a 
well-marked depression, the hyaloid fossa, in which rests 
the posterior convexity of the lens. The vitreous is tra- 
versed in its antero-posterior axis in the foetus by the 
canal of Cloquet, containing the hyaloid artery. 

The crystalline lens is a biconvex and transparent body, 
varying in consistence at different ages, from 8-10 mm. in 
diameter and 3-4 mm. in depth at its axis. It is enveloped 
in front by the capsule, at its periphery by the suspensory 
ligament, and behind by the hyaloid. Its substance is 
arranged in concentric lamella, composed of minute fibril- 
lie, hexagonal in horizontal section (Fig. 7, 2). Between 
the lamellae and among the fibres is an oil-like material. 
Liquor Morgagni, which permits of change of form without 
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f friction. The concentric lamellje are approximatt;d by 
sutures, thus dividing the lens into sections along radiat- 
ing planes. Considered as a whole, the lens consists of a 
nucleus, the almost structureless centre, and cortex, the outer 
ibrillaiy and softer portion. 
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I The anterior capsule is tough and elastic, and is lined on 
its posterior surface by a layer of hexagonal cells, whose 
function it is to nourish the fibres. 

The fibres of the optic nerves (Fig. 8) arise in two bands, 
the opdc tracts, from the corpora genicuJata, corpora quad- 
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rigemina and ophthalmic ganglion, which are connected by 
radiating fibres with the cortical centre in the occipito- 
angular region of the cortex. Each optic tract winds 
obliquely across the corresponding crus cerebri, converges 
forward to meet its fellow on the opposite side, forming at 
their intersection the optic commissure, or chiasm. In the 
chiasm is a partial crossing of the fibres from each tract. 
The nerves arise from the chiasm, diverge, and each passes 
through the optic foramen in the corresponding lesser 
wing of the sphenoid bone. Each nerve is covered by pro- 
longations of the membranes of the brain, which form its 
sheaths and between which are the intervaginal and sub- 
dural lymph-spaces. Just before the nerve reaches the 
lamina cribrosa^ the network of connective tissue extending 
across the foramen sclera, the dura mater passes over into 
the sclera, the arachnoid and pia mater are discontinued, the 
medullary covering of the nerve fibres is dropped, and only 
the axes-cylinders pass through the foramen sclera and 
choroidea to form the nerve-fibre layer of the retina. 
Eighteen mm. posterior to this point, the ophthalmic artery 
•and vein pierce the nerve obliquely, and having reached its 
centre, continue forward, and, passing through the porus 
opticus, are distributed to the retina. 

NERVES. 

The eyeball and its appendages are supplied by sensory 
branches from the first and second divisions of the fifth pair, 
motor branches from the third, fourth, sixth, and seventh pairs 
of cranial nerves, and sympathetic filaments from the carotid 
and cervical plexuses. The ciliary ganglion, lodged in the 
orbit below the superior and to the median side of the ex- 
ternal rectus behind the ball, receives sympathetic fibres from 
the carotid plexus, sensory from the first or ophthalmic divi- 
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sion of fifth, and motor fibres from the third. From it a small 
twig joins the branch of the third, supplying the inferior 
oblique, and from three to six branches, subdividing into 
twenty, the short ciliary, enter the sclera around the optic 
nerve. The ophthalmic division of the fifth gives off three 
purely sensitive branches just before passing through 
the sphenoidal fissure; the lacrymnl, accompanying the 
lacrymal artery, runs along the external rectus muscle to 
the lacrymal gland, supplying it, conjunctiva, and integu- 
ment of the upper lid; the frontal, running forward above 
the levator palpebral muscle, supplies by its two terminal 
branches the corrugator supercilii, occipito-fron talis, orbicu- 
laris palpebrarum, and the integument of the lids, forehead, 
and scalp ; the nasal, passing through the orbit and giving 
off a twig to the ophthalmic ganglion, as well as two or 
more branches — the long ciliary nerves,— which perforate 
the sclera with the short ciliary, and run forward between 
the sclera and choroid to be distributed to the ciliary body, 
iris, and cornea; and the i?efra-trocldear to the conjunctiva 
and appendages of the eye. 

The third nerve, motor oculi, supplies the internal, supe- 
rior and inferior recti, inferior oblique, levator palpebrae, 
ciliary muscle, and iris, and furnishes a motor root to the 
ophthalmic ganglion. 

The fourth nerve, trochlear, supplies the superior oblique. 

The sixth nerve, abducens, supplies the external rectus. 

The seventh nerve, facial, supplies the orbicularis palpe- 
brarum. 

ARTERIES. 

The ball and its appendages (Fig. lo) are supplied with 
blood directly from the ophthalmic branches of the 
internal carotid, and indirectly by anastomoses between 



A 



ARTERIES. 23 

its terminal branches and similar branches of the ex- 
ternal carotid. 

The lacrymal artery supphes the lacrymal gland, upper 
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lid, and conjunctiva; the supraorbital, the superior rectus 
and levator palpebrEe muscles, inner canthus, skin and mus- 
cles of the forehead ; the two palpebral, the lids ; the nasal, 
a branch to the laciymal sac; the short ciliary, pierce the 
sclera around the optic nerve and are the main supply to 
the choroid ; the long ciliary, supply the ciliary body and iris ; 
the anterior ciliary, given off" from the muscular, perforate 
the sclera near the limbus, and supply the ciliary body and 
iris ; the fti.w muscular, supply the external ocular muscles. 



LYMPH SYSTEM. 
Lymph vessels, with their own walls, arc found in the 
lids and conjunctiva, and empty into the parotid and sub- 
maxillary glands, accompanying the ven^ facialis and tem- 
poralis. In the conjunctiva is a superficial and deep net- 
work of canals communicating freely with one another, and 
in close connection with the lymph systems of the cornea 
and sclera. The spaces in the cornea communicate prob- 
ably with the great lymph space of the anterior chamber 
by means of Schlemm's canal and the spaces of Fontana. 
On the sclera lies another lymph space. Tenon's capsule, 
composed of two layers of delicate connective tissue, an 
inner, episcleral, and an outer, muscular layer. The inner 
lies immediately on the sclera as far forward as the insertion 
of the tendons, where it is reflected into the outer. Between 
the tendons it is carried forward nearer the cornea, and is 
there reflected. Both layers are lined with epithelium and 
extend backward to the foramen sclera, communicating 
with the intervaginal lymph space. Between the sclera and 
choroid is a third space, the perichoroidea, communicating 
with Tenon's capsule by fine canals through the sclera. The 
vitreous body and iens are nourished by the surrounding 
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blood-vessels of the uveal tract, and do not certainly possess 
lymph vessels proper, as does the cornea. In the foetus, the 
lens is nourished by the hyaloid artery ^ which is given off 
from one of the branches of the arteria centralis retinae, 
and pursues a straight course through the vitreous, termi- 
nating in fine branches on its posterior lenticular surface. 

It is said that from the ciliary body a stream of lymph 
flows downward and backward through the vitreous, then 
forward and through the canal of Petit to the posterior 
chamber ; downward and forward through the pupil into 
the anterior chamber, and outward to the angle, whence it 
escapes through the membrane of Descemet and ligamentum 
pectinatum to the canal of Schlemm. Tributary streams of 
lymph flow into the posterior chamber from the posterior 
surface of the iris and from the ciliary body, and into the 
anterior chamber from the anterior surface of the iris and 
meshes of Fontana's space. The corneal, scleral, con- 
junctival, perichoroidal, and Tenon's lymph spaces also 
communicate with the anterior chamber. The lymph 
canals of the retina accompany the retinal vessels and 
discharge through the porus opticus. 



MUSCLES. 

The position of the eyeball in the orbit is maintained 
and its movements governed by the action of six muscles, 
namely, four straight and two oblique. The recti, superior, 
inferior, external, and internal, and the superior oblique have a 
nearly common origin from the margin of the optic foramen 
in the lesser wing of the sphenoid bone. The recti, diverg- 
ing in the directions indicated by their names, run forward 
parallel to the orbital wall, perforate the capsule of Tenon, 
and are inserted into the sclera at distances varying from six 
3 




maxillary bone at the inferior and anterior angle of thel 
inedian wall of the orbit, passes outward and backwardl 
under the globe, and is attached to the sclera on its external'^ 
and posterior surface. 

The levator palpebf<B arises from the upper portion of the 
bony wall of the optic foramen, passes forward and upward j 
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to be inserted into the cartilage of the upper lid. Its func- 
tion is to elevate the lid. 

The orbicularis palpebrarum is a broad, circular muscle, 
arising from the inner canthus and from the soft tissues im- 
mediately adjacent to the nose, passes under the skin of the 
lids and between them and the orbital ridges, and is inserted 
close to its origin. By its contraction the lids are closed. 

The optic axis is a line drawn from the centre of the 
cornea to the centre of the retina. The ends are called 
respectively anterior and posterior poles. 

The visual axis is a line drawn from the fovea centralis to 
the object in view. 

The angle a is formed at the intersection of the visual 
with the optic axis. In H.* it is usually larger and may 
cause an apparent divergence. In M. it is small, or may be 
absent (negative), i, e., the optic and visual axes coincide. 
This may give rise to the appearance of convergence. The 
angle y is at the centre of rotation of the ball, and is the 
angle formed at the junction of a line drawn from the cen- 
tre of rotation to the object in view with the optic axis. 

THE APPENDAGES OF THE EYE. 

The lids (Fig. 12) are composed of skin, muscle, dense, 
fibrous tissue or cartilage, the tarsus, and mucous mem- 
brane. The cutaneous layer of the upper lid, containing 
partly-developed papillae and numerous fine hairs and some 
sweat glands, is loose and distensible ; at the margin it 
becomes modified, and is continued on the under sur- 
face, where it becomes mucous membrane. Connective 
tissue in wide meshes, highly vascular, separates the in- 



* Abbreviations : E. Emmetropia. II. Hypermetropia. M. Myopia. As. 
Astigmatism. 
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Fig. 12. 
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tegument from the second or muscular layer, the lid por- 
tion of the orbicularis palpebrarum. The tarsus of the 
upper lid consists of dense, closely-interwoven fibrous 
tissue, connected rather loosely with the muscle above and 
closely with the mucous membrane below. It is 9 mm. in 
height, 20 mm. in length, and .8 mm. in thickness. Into its 
upper margin is inserted the tendon of the levator palpebrae. 
The lower border is free and in its substance are found 
tarsal or meibomian glands and hair follicles, the ciliai. 

In the lower lid the cartilage is almost undeveloped, and 
the glands are fewer and relatively insignificant. 



CONJUNCTIVA. 

The conjunctiva, continuous with the Schneiderian mu- 
cous membrane of the nose and the integument of the 
lids at their free margins, is a mucous membrane com- 
posed of columnar epithelium with its basement mem- 
brane, and is richly supplied with vessels and nerves. It 
is divided into palpebral, the portion lying in juxtaposi- 
tion to the lid ; fornix^ the upper and lower cul-de-sac, 
where the conjunctiva leaves the lid and is reflected over 
into the sclera, and ocular, the portion lying on the ball. 
The epithelium is continued over the cornea, forming its 
first layer, while the loose, connective tissue ends at the 
corneo-scleral margin. The palpebral portion is thick, 
contains numerous papillae and glands, and is highly vas- 
cular. The ocular conjunctiva is less dense, loosely con- 
nected with adjacent parts, and transparent. The conjunc- 
tiva forms a small fold at the inner angle, ih^ plica seniibinaris, 
adjoining which on the nasal side is a small conical body, 
caruncula lacrymalis, composed of muscular fibre, fat, and 
mucous membrane, and supporting a few fine hairs. 
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LACRYMAL APPARATUS. 
The lacrymal gland, which secretes the tears, is held by a 
few fibrous bands in a depression in the frontal bone at the 
upper and outer angle of the orbit. Its under surface rests 
upon the ball and adjacent portions of the superior and ex- 
ternal recti muscles. It is about the size and shape of an 
almond, and opens into the outer and upper fornix by a 




number of tubules, through which the tears are conveyed 
into ihe conjunctival sac. From this point, tears fiow over 
the conjunctiva and cornea, cleansing and lubricating these 
parts, and are forced by winking into the puncla lacrymalia, 
two small openings opposite one another near the nasal 
extremity of the ciliary borders of upper and lower lids ; 
thence into the canaliculi, two small canals 12 mm. long, by 
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which they are conveyed into the lacrymal sac^ the expanded 
upper extremity of the nasal duct. The sac is lodged in a 
depression formed by the lacrymal and nasal process of the 
superior maxillary bone, and is covered and compressed by 
the tendo-tarsi muscle and by the fibrous expansion of the 
tendo-oculi. From the sac the tears pass into the nasal duct ^ 
a membranous and bony canal, 20 mm. long, emptying 
into the inferior meatus of the nose. 



APCOMMODATION. 

By accommodation is meant the power that resides in 
the ciliary muscle of so altering the length of the antero- 
posterior diameter of the lens, that the eye becomes adapted 
in its focal length to any distance within infinity. By 
contraction of the radiating fibres of the ciliary muscle 
toward their fixed points in the choroid, the angle of the 
anterior chamber is drawn inward and backward, while the 
diameters of the lens are simultaneously shortened by the 
contraction of the circular fibres of the same muscle. The 
effect of this double contraction is to relax the suspensory 
ligament of the lens. Thus in the act of accommodating 
the lens is increased in convexity, the iris is contracted, 
and the anterior chamber becomes shallower. (Fig. 14.) 

Accommodation is said to be positive or negative. It is 
positive when the ciliary muscle contracts in the manner 
just described, and negative when the refracting power of 
the lens is diminished instead of increased, and this is 
accomplished, theoretically, by supposing the angle of the 
anterior chamber to be the fixed and the choroid the mov- 
able points, inducing a flattening of the lens or a positive 
diminution in the antero-posterior diameter of the vitreous 
by a dragging forward of the choroid and retina. 
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The range of accommodation is the distance from the far 
point, r, to the near point, p. The amplitude of accom- 
modation is the accommodative effort of which an eye 
is capable, and is equal to the difference between the refrac- 
tion when the eye is at rest, or adapted for its far point (r), 
and when the accommodation is exercised to its fullest 
extent (/). Hence a =^ p — r. Example : in emmetropia. 
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p ^ 6 cm,, r :=rxi (infinity) ; it ^ 6 cm. — cc ; a ^^ 6 cm., 
or its range extends from infinity to a point 6 cm. from the 
eye. Its amplitude or power expressed in diopters is 
obtained thus: 6 cm. divided into loo = i6.6 diopters. 
In other words, a convex glass, 16.6" placed before the eye 
makes parallel the rays which diverge from the near point 
and substitutes the greatest contraction of the ciliary muscle. 
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Relative Accommodation. 

Accommodation and convergence bear a constant relation 
to one another, within the limits of the amplitude of ac- 
commodation on the one hand and the amplitude of con- 
vergence on the other. Thus with the visual lines parallel, 
accommodation may be determined by placing before the 
eyes minus glasses of constantly increasing strength. The 
highest number that can be overcome, vision always f , is 
the measure of the accommodation exercised independently 
of convergence. Convergence, when accommodation re- 
mains unchanged, may be estimated by prisms. The 
strongest prism, angle in, through which binocular vision 
is maintained at 6 m., is the measure of the limit of the 
converging power, independent of accommodation. The 
strongest prism, angle out, through which single vision is 
maintained under the same conditions, is the measure of the 
limit of minus convergence. 

The Metre Angle, — For every distance nearer than 6 m., 
convergence, bears a fixed relation to accommodation. 
Thus, by the exercise of i D. of accommodation in emme- 
tropia, the internal recti so direct the visual axes that they 
cross at i m. from the basal line uniting the two eyes, and 
form with the perpendicular to that line at its centre, an 
angle, called the metre angle. By the exercise of 2 D. of 
accommodation, the convergence will equal two metre 
angles, with 3 D. of accommodation it will equal three 
metre angles, and so on. Again, if the object is situated 
at I m., convergence will equal one metre angle, if at 50 
cm., it will equal two metre angles, etc. 
4 
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TEST CARDS, TEST LENSES, ETC. 
The test letters commonly in use are so constructed that 
their vertical diameter shall be the sine of the angle of 5'. 
Suppose two lines are drawn, one from the top and the other 
from the bottom of such a letter, so that they meet in the 
lens of an eye. They are not mathematically parallel, but 
they are so nearly parallel that the angle of 5' which they 
form with each other, at their crossing point in the posterior 
part of the lens, is disregarded, and they are considered 
parallel. This angle is chosen, because it is the smallest 
which includes recognizable objects. But mathemati- 
cally parallel rays can come only from an object at an 
infinite distance. Hence we say that all objects included 
in the lines forming this angle are at an infinite distance. 
The farther removed from the eye the greater the size 
of such objects must be, although their images on the 
retina are of the same size. Thus, the card — 
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The extremities of the vertical lines of B N measure the 
sine of the angle of 5' at 50 m. The normal eye sees B N 
at 50 m., but at no greater distance ; E R at 40 m., but at 
no greater distance; T C >f D E O F at 5 m., but at no 
greater distance. The acnify of visitnt is expressed by a 
fraction, the numerator of which is the distance of the 
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patient from the test-card, and the denominator the line he 
reads at that distance. Hence, normal acuity equals ^, ^, 
I. A diminished acuity would be, for example, ^5, ^. 

■ If the acuity should be so low that B N cannot be seen at 
5 m., we must bring the card closer to the patient or use 

' larger letters. 




The metric .system of numbering lenses according to 

their refracting power and not according to their focal 

length, as in the obsolete inch system, is now universally 

employed by properly equipped ophthalmic surgeons and 

[ opticians. A lens which will bend parallel rays of light to 

icus at the distance of i m. is called " 1 Diopter," 



expressed i D. The word diopter, literally signifying the 
refractive media of the eye, is transferred to the glass. 
One-half diopter (,50 D.) will focus parallel rays at the dis- 
tance of 2 m., 2 D. at "^ m., 3 D. at J^ m., 4 D. at ^ ra., etc. 
The weakest lens ordinariiy used is .25 D., 4 m. in focal 
length, and the strongest 20 D., 5 cm. in focal length. 

The refracting power of a minus lens, negative focal 
length, is the same as that of a plus lens of the same 
number. 

The cylinders are plus and minus, and are marked like 
sphericals, in strengths from .25 D. to 6 D. Higher 
strengths, which are seldom required, may be obtained by 
superimposed cylinders, whose sum is the refracting power 
desired. 

The frame for holding lenses before the patient's eyes, 
consists essentially of two circular lens-holders, marked in 
degrees from o to 180, held together by a nose-piece and 
a horiKonta! bar, along which they can be moved. 



FIELD OF VISION. 

When refraction and accommodation are normal and the 
media clear, subnormal vision is attributable to some lesion 
of the retina, choroid, optic nerve or cerebro-spinal system, 
and when this is the case, it becomes necessary to accurately 
measure the field of vision, the area over which objects can 
be seen while the eye remains fixed on a given point. The 
objects thus bounded by the ultimate range of peripheric 
vi-iion without changing the direction of the visual line, mark 
the limits of the visual field, which may be contracted in 
various ways under pathological influences. The field may 
be concentrically smaller, it may be diminished or altogether 
lost on the nasal or temporal side^ — horizontal hemianopsia ; 
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the superior or inferior fields may be similarly affected, 
vertical hemianopsia, or irregularly shaped defects may be 
found in its centre or elsewhere, scotomata. 

The sensibility of the retina rapidly diminishes from the 
fovea to the periphery, and it should be remembered that 
the bridge of the nose considerably limits the visual field 
in its inner half, and that the optic disc projects a blind 
spot of proportionate size to the temporal side of the fixa- 
tion point, but when the normal field is diminished in 
any particular section, there is lessened sensibility of the 
retina. 

The visual field may be approximately measured by direct- 
ing the patient to sit facing and about twelve inches away 
from a blackboard in the centre of which a small white 
cross is marked with a piece of chalk, and to look steadily 
at this cross with the eye under examination, the other eye 
being closed, while the examiner with a piece of chalk 
attached to a dark handle marks on the blackboard the 
points, in all meridians, at which it fades from peripheric 
vision. The point at which the patient first sees the chalk 
as it is moved toward the centre, or at which it disappears 
from view when moved from the centre, is marked on the 
blackboard, and is a measure of the visual field. The 
quantitative field of vision thus determined is not to be 
confounded with the central smaller area, or qualita- 
tive field, in which small objects, such as letters, are dis- 
cernible. 

The perimeter, a simple and comparatively inexpensive 
instrument, exactly defines the field of vision, and its 
employment has very generally superseded measurements 
by the earlier and clumsier methods. It consists essentially 
of an arc comprising a quadrant, or semicircle, marked in 
degrees, and adjustable at any angle, and an upright bar to 
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which is attached a movable chin rest. On the arc, in the axis 
of the instrument, is a white mark or cross, thirty cm. from 
patient's eye, and a sliding clip containing white or colored 
test. The white test should be eleven mm., and the blue, 
red and green live mm, in diameter. The patient's gaze is 
directed toward the cross while the clip is moved from 




the centre toward the periphery. The point at which 
it di.sappears from the patient's vision is the limit of 
the perception of the retina in that direction. A chart 
is thus made and the visual field for white and colors 
measured in degrees. The limit of the normal field, 
subject to variations according to the conformation of the 
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face, for white, blue, red and green, is illustrated in the 
following table : — 

White. Blue. Red. Green. 

Externally, 70^-90° 65° 60® 40° 

Internally, 50°-6o° 60° 50° 40° 

Upwards, 45°-55° 45** 40® 30^-35° 

Downwards, 65^-70° 60° 50° 35° 

{Landois and StirliHg.) 
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COLORS. 

Solar light, which is uniform and colorless, is transmitted 
through what we vaguely term the luminiferous ether in 
transverse waves of varying length, which, separated, ^\v^ 
rise to certain visual impressions that are the source of all 
color sensations. The dispersion of a beam of light into 
its separate wave-lengths is effected by means of a prism, 
which disposes them, refracting each ray in proportion to 
the shortness of its wave, in a colored spectrum, or band, 
from which they can by reversion through a similar prism 
be reformed into a beam of colorless light. Without going 
into a discussion of the Young-Helmholtz, or Hering the- 
ories of color vision, which are elaborated in the larger 
text-books on Physiology, it may be stated that the so- 
called spectrum colors so shade off, one into the other, that 
their division by name is largely a matter of arbitrary ar- 
rangement. Red, blue, and yellow are regarded as primary 
colors^ and form, by combination, secondary colors^ that is to 
say, combinations of blue and red will give purple and 
violet ; yellow and red combined give orange ; and blue and 
red combined make green. Our color sensations admit of 
certain other relations and combinations of colors, giving 
by association in one case, and disassociation in the other, 
respectively complementary, and contrast or cofifusiofi colors. 
Color Sense is quickly and most accurately determined 
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by the distinction and separation of various colors without 
designating them by name. For this purpose it is usual to 
employ Holmgren's worsteds, a set of skeins of wool made 
up of the primary, secondary, and confusion or mixed 
colors. Among them are three large skeins, a light green, 
a light purple, and a scarlet red. The patient is first asked 
to match the green, which the examiner does not desig- 
nate by name. If blind for green, he will confuse with it 
grays, browns, yellows and drabs. Or if blind for red, 
he will choose purple, blue and light shades of violet, 

Fig. 17. 




Spectrum Obtained by Means of a Prism. 



red, gray and green. If the patient's color sense is nor- 
mal, there will be no confusion of the colors in separating 
the skeins. 

Color-Blindness. — The question of congenital achro- 
matopsia, or color-blindness, has acquired considerable im- 
portance of late years, or since the discovery of the fact that 
about I in 25 of the entire male population is partially 
affected by it. The proportion of color-blind is signifi- 
cantly small in women, being about i in 400. The defect 
usually is not suspected until its presence is revealed by 
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examination. Railway men, sailors and soldiers are almost 
universally compelled to undergo an examination for color- 
blindness previous to employment. 

Acquired achromatopsia is an occasional symptom of 
disease of the optic nerve, or of hysterical amblyopia, and 
is treated under these heads. 



PART II. 
PHYSIOLOGICAL OPTICS. 

Light proceeds from all luminous bodies through "the 
ether," a medium independent of the atmosphere, by un- 
dulations of inappreciable height. The principal source of 
light is the sun. We conceive that all visible objects con- 
sist on their surface of innumerable luminous points from 
which rays of light travel in all directions. It follows that 
some of the diverging rays from each luminous point must 
enter the pupil of the eye in straight parallel lines. Rays 
are assumed to be parallel, in physiological optics, that 
proceed from a small object removed 6 m. or more from the 
eye, and an object thus far removed, is said to be at an in- 
finite distance. 

Reflection is the bending or turning back of a ray of light 
from a surface that neither absorbs, transmits, nor scatters it. 

Refraction is the deviation of light from a straight line 
in passing obliquely through transparent media of different 
densities. 

The index of refraction of a substance expresses in num- 
bers the relative power that medium possesses of bending 
oblique rays of light which pass through it, away from the 
direction pursued by them before entering it, or the ratio 
of the sine of the angle of incidence to the sine of the 
angle of refraction. The inde.K of refraction of air is taken 
as I, that of water, as 1.336 (sin. : i. : sin. : r. : : 4 : 3); that 
of glass, as 1.535 (^'n. '■ i. ■ sin. : r. : : 3:2). 
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In passing from one medium to another of dilTerent 

density — air to glass — a ray of light, n a, entering the second 

medium perpendicular to its surface continues its course 

inchanged, (Fig;. iS.) On the other hand, an oblique ray, 

I A, passing from a lighter to a denser medium, w, is bent 

[ toward the perpendicular, and from a denser to a lighter 

I medium away from the perpendicular, and if the two sides 

I of the refracting medium are parallel, the emerging ray, d, 

I pursues its course parallel to the incident ray, simply under- 

I going parallel displacement. 




4 



The angle of incidence, x, equals the angle of emer- 
gence, y. 

The incident and emergent rays are not parallel, how- 
■ifiver, when a ray of light traverses a medium with non- 
Iiparallel surfaces, but are angularly displaced. In physio- 
■iogical optics we simply apply the law of angular deviation 
^experienced by a ray of light in its course through a 
tmedium of non-parallel surfaces. This law is beat studied 
l.ln the action of a prism upon rays of light. 

Thus (Fig. 19), in the prism »/, b is the incident, and b' 
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the emergent, ray. It is thus shown that the rays of light 
are always bent toward the base of the prism, while the 
source of the rays is apparently displaced toward the apex^a. 
The angle formed by the meeting of the prolongation of 
the incident and emergent ray is the angle of deviation, 
and is about one-half the size of the apex angle. 

Prisms are numbered according to the number of degrees 
included in the apex. A new nomenclature by which they 
shall be numbered according to their refractive power, or 
size of angle of refraction, is under discussion. 







H 



The lenses used for the correction of spherical errors of 
refraction are of two kinds (Fig. 20), and may be practically 
considered as formed by two juxtaposed prisms which, 
joined by their bases, form co?ive.v, and, by their apices, 
concave lenses. Bearing in mind that in the case of a lens, 
as in a prism, the rays are always refracted toward its base 
(thickest portion), the subject is greatly simplified. It is 
obvious that rays of light are made to converge by the 
action of a convex, and to diverge by the action of a 
:, lens. 
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The lenses commonly used in ophthalmic practice are 
Enade of flint glass or pebble rock crystal, and form either 
•he segment of a sphere, spherical glasses, or the segment 




ijf a cylinder, cylindrical ^■as&^s. Both influence alike the 
icourse of rays, but spherical glasses having a centre of cur- 
fvature form images, while cylindrical glasses, having no 



\n 



curve parallel to their axes, focus all incident rays into a 
line parallel to the axis of the cylinder. 

Six modifications of spherical lenses are employed — 
double convex, plano-convex, converging concavo-convex, 
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Fig. 22. 
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Refraction of Parallel, Diverging and Converging Rays by 

Convex Lens. 
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or parabolic, double concave, plano-concave, and diverging 
concavo-concave. In Fig. 21 these lenses are shown in the 
order named, from left to right. 

The centre of the lens is called the optical centre, o, (Fig. 
22, I). The principal axis, m m, is a line passing through 
the optical centre perpendicular to the surface, and is not 
refracted. All other rays are refracted, but those passing 
through the optical centre undergo but slight refraction, 
emerge in the same direction as they entered, and are 
called secondary axes, n n. 

Rays of light in passing through a convex lens parallel 
to its axis, a, II, converge to a point on its distal side, the 
principal focus, f. The distance from the centre of the 
lens to the principal focus is the focal distance of the lens, 
o f, and the degree of bending, or the refraction of the 
rays, as controlled by the index of refraction and the curve 
of the surfaces, is the refracting power. Converging incident 
rays also come to a focus, b, III, on the distal side at a point 
nearer to the lens than its principal focus, f, and diverg- 
ing incident rays focus to a point, 1, IV, which is farther 
removed than the principal focus, f It follows that incident 
rays diverging from the principal focus emerge in parallel 
lines ; that incident rays diverging from a point nearer to the 
lens than its principal focus, diverge on emerging; and, 
lastly, that incident rays diverging from a point farther from 
the lens than its principal focus, converge on emerging. 

The nearer the principal focus the greater the refracting 
power of the lens. 

Concave Lenses and their Action on Rays of Light. — 
In passing through a concave lens, parallel rays a b, a' b^ 
(Fig. 23), are rendered divergent, c d, c' d', as if proceed- 
ing from a point F on the line of the principal axis between 
and on the same side of the lens with the parallel incident 
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rays (negative form). This point is the virtual fofits, and it.s 
distance from the lens is the measure of its 7tegatk'e focal 
length. Rays diverging from the principal focus are ren- 




dered still more divergent, and converging rays are ren- 
dered less converging, 

A cylinder (Fig. 24) having its curve in one direc- 

FiG, 24. 




tion only, must refract rays of light in one direction, namely, 
in its axi.s, or in the line passing through the summit of the 
curve in a convex, and the depth of the depression in a con- 
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cave, cylinder, at right angles to the curve. Let us imagine 
the cylinder is composed of an infinite number of curved 
lines in juxtaposition, each one being just wide enough to 
admit of a single beam of light. Each line will then focus 
each beam to a point, but the lines are in juxtaposition, 
hence the points of focus must also be in juxtaposition. 
Since a line is made up of points, the focus of a cylinder 
must be a line. The refracting power, focal distance, and 
other qualities of a cylinder, are spoken of in the same 
meaning as of a spherical lens, always bearing in mind the 
fact that it focuses in a line and not in a point. The minus 
cylinders have negative qualities, as the minus sphericals. 

Around the lens-holders in the test frame is a semicircle 
marked in degrees, and one end of the axis of the cylinder 
may be turned to any desirable degree. Hence we say, 
cyL ax, go^, or ax, 180^, or ax. ijs^y ^tc. When adjusted to 
the patient's face, the left extreme end is arbitrarily chosen 
as 0°, the right or opposite end as 180°, and between these 
extremes, the semicircular bar is marked at intervals of 5°. 

The dioptric system, or the refracting media of the eye, 
which influences the course pursued by rays of light, is 
composed of structures which differ in density and in the 
curvature of their surfaces, but it suffices, practically, to 
average the refracting indices of the several factors, and to 
consider them as forming, in combination, a double convex 
lens. A double convex lens of this description is found 
by intersecting the cornea by an imaginary line continuous 
with the posterior surface of the lens. The focal length 
of the combined surfaces thus formed is 22.23 nim., and 
the media have a common index of refraction of 1.33. 

Parallel rays impinging upon the cornea of a normal 
(emmetropic) eye, are brought to a focus upon the retina 
in the absence of accommodation. Under the same condi- 
5 
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tion of rest, diverging rays will come to a focus, theoreti- 
cally, at a point behind the retina, and converging rays will 
come to a focus at a point in front of the retina. Therefore, 
in a normal eye at rest, rays which proceed from the focus 
upon the retina will emerge out of the cornea parallel, those 
from behind the retina converging, and those from in front 
of it diverging. 

In examining the fundus of an eye by the ophthalmo- 
scope, the foregoing optical principles are observed. For 
instance, if the observer's eye is of normal refraction, and 
at rest, not accommodating, the details of the fundus of the 
eye under observation will be seen, provided the observed 
eye is also suitably illuminated, at rest, and normal in its 
refraction. Without the aid of artificial light the reflection 
of light from the observed eye, which is projected" along 
the visual axis of the two eyes, is too feeble for illumi- 
nation, and the pupil appears black. The pupil of observed 
eye will still appear black when a h'ght is interposed in 
the line of vision between it and the observing eye, since 
the two eyes are adapted to parallel rays only, and the 
diverging rays from the interposed light would illuminate 
both eyes, and the returning rays would focus at the 
interposed light, as if proceeding from a point behind the 
retina, and an inverted image of the interposed flame 
would be focused upon the retins of the two eyes. There- 
fore, it is not only necessary, in order to see the fundus of 
the eye under examination, that the observed and observ- 
ing eyes shall be artificially luminous, but also that the 
light shall be placed in such a position that its flame will 
be effective as a source of illumination. 

This necessary arrangement of the light was first accom- 
plished by Hclmholtz, who constructed an instrument by 
which the light was suitably placed behind the observed 



PHYSIOLOGICAL OPTICS. 



51 



eye. The invention of this instrument, the ophthalmoscope, 
has placed ophthalmology among the fixed sciences, and 
given to its study and practice an interest and effectiveness 
surpassed by no other department of the medical sciences. 
Prior to its discovery, the appearance in the living sub- 
ject of the intraocular tissues was unknown. Indeed, our 
knowledge of the subject was of a kind with the belief, 
universally held and taught at that time, that there was 
complete absorption of the light entering the eye. 

Fig. 25. 




Direct Examination by Ophthalmoscope. 



Examination by the Ophthalmoscope. — There are two 
methods of examining the eyes by the ophthalmoscope, 
the direct and indirect. 

By the former (Fig. 25), a real, erect, and four-fold 
magnified image is seen by the observer. A is the observ- 
ing, B the observed eye, »S5 the plane mirror, and x the 
source of illumination. The rays of light from x impinge 
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upon the mirror and are reflected along the dotted lines 
cd c'd^ into B, illuminating the fundus. A, looking 
through opening in 55, along the line of the reflected 
rays, sees B's retina around b. The dotted lines come 
to a focus behind b at y. But b is now the source of 
illumination, and rays emerging out of B pursue a 
parallel course and are focused by the dioptric apparatus 
of A at a. 

Fig. 26. 




Indirect Examination by Ophthalmoscope. 



By the indirect method, an inverted image is formed in 
the air by the interposition of a strong convex lens 
(14^-20'') (Fig. 26). My observer's, K, observed eye ; 5, the 
mirror. Rays from the mirror 5, pass through the lens C 
(the refraction of these rays is not shown in figure), enter K, 
and strike on the retina at A, On returning and being 
refracted by the media of eye K, rays enter the lens C, and 
are focused by it at B^ forming an inverted aerial image, 
of a portion of K's retina. 



PART III. 

REFRACTION. 

Normal refraction is dependent on three conditions: 
(i) on the antero-posterior diameter of the globe, (2) the 
transparency of the refracting media, and (3) the curve of 
their surfaces. When an eye is of the right length antero- 
posteriorly, the refracting media clear, and their surfaces 
normal in curvature, parallel rays of light are brought to a 
focus on the percipient layers of the retina, the rods and 

Fig. 27. 




Condition of Refraction in the Normal Passive Eye and During 

Accommodation. 



cones, and the refraction is normal. The refraction is ab- 
normal when parallel rays of light are not brought to a 
focus on the retina in the absence of accommodation. 

Emmetropia is the term used to denote normal refrac- 
tion. In an emmetropic eye, parallel rays of light, rr^ are 
brought to a focus (Figs. 27, 28) on the retina, ^i, without 
accommodation, and diverging rays proceeding from a 
point, /, nearer than infinity, are brought to a focus on 

S3 
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the retina, px, by the exercise of a norma] amount of 
accommodation. Such an eye, to be exact, will recog- 
nize any properly illuminated object whose height is equal 
to the sine of an angle of 5'. An emmetropic eye of nor- 
mal acuity of vision is an extremely rare condition, about 
four per cent. 

A normal refraction and a normal eye are distinct and 
separate conditions, and should not be confounded. An 
eye may be of normal refraction and yet be blind from 
disease. 

Ametropia is a generic term used to express variation; 




Normal Eve During Accommoda- 



J 



from the normal refraction, and has no reference to the 
kind or degree of refractive error. An ametropic eye may 
be hypermetropic, myopic, or astigmatic. 

IIvpEKMETKOPiA, HYPEROPIA (Fig. 29), is the Hjost preva- 
lent form of ametropia, and is that condition of refraction 
in which parallel rays of light are never focused when the 
eye is at rest, that is to say, when the eye is not accom- 
modating. The curvature of the cornea and of the lens, 
one or both, is so altered that parallel rays are intercepted 
by the retina before they converge to a focus. In other 
words, the antero-posterior diameter of the eye, the distance 
between the apex of the cornea and the layer of rods and 
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cones, is too short Such an eye is adapted to converging 
rays. By contraction of the ciliary muscle, the curvature 
of the anterior, and possibly the posterior, surface of the lens 
is made more convex, and its antero-posterior diameter 
is thus increased. In emmetropia this contraction of 
the ciliary muscle, accommodation, is only necessary for 
the perception of points of an object nearer the eye than 
six metres. In hypermetropia, on the other hand, no point 
can be seen at any distance without accommodation. 
Hypermetropia is said to be latent when it is concealed 
by constant contraction of the ciliary muscle ; and hyper- 

FiG. 29. 




Hypermetropic Eye. 

metropia which the contraction of the ciliary muscle, or 
accommodation, cannot overcome is said to be manifest. 
The sum of the two, latent and manifest, constitute the 
total hypermetropia. The degrees of latent and manifest 
hypermetropia depend on the power of accommodation, 
the elasticity of the crystalline lens, and on the length of 
the globe antero-posteriorly. The total hypermetropia 
depends on the antero-posterior diameter of the eye alone. 
The symptoms of latent hypermetropia will depend on 
the age, sex, occupation, and on the acquired and heredi- 
tary predisposition of the patient. A well-marked case 
will complain of headache, either constant or following near 
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useoftheeyes, pain in the eyes, blurring of letters in reading, 
and lacryniation. No complaint will be made of bad vision. 
The diagnosis may be partially made by the ophthalmo- 
scope, but it can only be completely and satisfactorily 
determined by retinoscopy, or by test lenses after the 
accommodation has been paralyzed by a mydriatic. Let 
us illustrate this by a case: A young man, clerk, age 
twenty, has suffered for several years from a nearly con- 
stant headache, which is aggravated by his long hours of 
office work. General treatment and hygiene have afforded 
no relief, and he has given up reading at night on account of 
consequent pain. V. ^= -|, made worse by plus, perhaps im- 
proved by weak minus lenses. Ophthalmoscope shows 
normal fundus. Headache relieved in three quarters of an 
hour after instillation of Duboisine, gr. ij-3j. but V. de- 
clined to -j^g. Ophthalmoscope gives -|- 2", Retinoscopy 
-j- 2", and -f 2"^^. Latent Hypermetropia ^ 2". By 
means of constant over-action of the ciliary muscle, the 
patient was enabled to increase the antcro-posterior diameter 
of the lens two diopters. 

The symptoms of combined manifest and latent hyper- 
metropia, are defective vision, blurring of letters in reading, 
headache, and pain in eyes, aggravated by their use in near 
work. Case: — V. ^, -\- i^^^|-. During paralysis of accom- 
modation, V. :^ ^jj, -f- 3^ ^ I". Order, -|- 2.50' for constant 
use. In this case the manifest hypermetropia equals l", 
latent equals 2°, and the sum of the two, or total hyper- 
metropia, ^^ 3". 

It will be noticed that the full correction {total H.), after 
the paralysis of accommodation has passed away, will 
not give perfect vision, or -|, in a patient under forty years 
of age. The reason is obvious. The hypermetropia is 
concealed both from patient and physician by contraction 
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of the ciliary muscle before instillation of the mydriatic, as 
well as after its effect has passed away. Hence addition of 
the glass correcting latent H, unless relaxation of the muscle 
takes place, must decrease acuity of vision by rendering the 
eye artificially myopic. Persistent wearing of the correct- 
ing glasses will eventually cause the latent H. to become 
manifest, and visual acuity in the distance will thus become 
normal. 

The range of accommodation in hypermetropia is ex- 
pressed by the equation a •= p -\- r, a representing accom- 
modation, / the near point, and r the far point. To the 

Fig. 30. 



Myopic Eye. 



lens which equals in focal distance the near point must be 
added the lens which adapts the eye to parallel instead of 
converging rays. Thus, if / = 20 cm. (5^), and + 2 is 
needed to correct total H., Ace. = 5^ + 2^ = 7^. 



MYOPIA. 

In emmetropia, it will be remembered, the antero-posterior 
diameter of the globe is of such length that parallel rays 
of light come to a focus upon the retina, and that in hyper- 
metropia this axis of the ball is shorter, and parallel rays 

tend to a focus behind the retina. In myopia, the antero- 
6 
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posterior diameter of the globe is longer than it is in 
emmctropia, and parallel rays are focused in front of the 
retina. In the myopic eye, therefore, as in the hyperme- 
tropic eye, the retina receives only circles of diffusion, vary- 
ing in extent with the degree of the myopia. The imme- 
diate cause of the longer axis of the myopic eye is found 
in the too great convexity of the cornea or lens, or both, 
or in the stretching of the sclerotic coat. Myopia is con- 
genital or acquired, and is usually progressive, that is to 
say, it has a tendency to increase. It is said to be Imv when 
the myopia is 3" or less ; moderate in the degrees between 
3 and 6", and high in the degrees above 6". The far point 
of a myopic eye is the distal limit at which vision equals 
that of an emmetropic eye, and the near point \% the approx- 
imate limit at which the retina is enabled to distinguish 
small objects (fine print). The former depends on the degree 
of the myopia, the latter on the power of accommodation. 
The distance between the far and near points, is the range 
of accommodation, and is expressed a ^ p — r, because 
the lens which gives full acuity of V for distance must be 
subtracted from the lens whose focal length equals the dis- 
tance of the near point, since the exercise of accommodation 
can only begin at the far point, which necessarily lies within 
infinity. Thus, p =^ 20 cm. (5°), r = 50 cm. (2"), a ^= ^ — 
2 = 3". 

An example of each form of myopia may serve to fix 
the differences between them more firmly in the student's 
mind. 

Low myopia. — Patient, age twenty, complains of inability 
to see distant objects clearly. No asthenopia. Has never 
worn glasses. V. in each eye ^^ ^, — 2^ in trial frame, 
gives ^. The far point is 50 cm. ; near point, 8 cm. Order 
full correction for distance. No glass for near is required 
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in the absence of astigmatism, or of heterophoria at the near 
point, for the patient reads at 33 cm. by the exercise of i" of 
accommodation and 3 meter angles of convergence, and no 
symptoms will arise from the use of the unaided eyes in near 
work, unless the relative accommodation is too much dis- 
turbed. 

Moderate Myopia, — Patient, age twenty, complains of bad 
vision for distance, headache, pain in eyes, and blurred vision 
in near work, caused by the necessity of holding the work 
close to the eyes, which strains the convergence, and this 
strain quickly induces a divergence through failure of con- 
vergence, v., in each eye, -^^ ; — 6.^ in trial frame gives f. 
Far point, 16 cm.; near point, practically the same. The 
patient does not require, and, therefore, has never developed, 
accommodation. The correction ordered is, for far, — 550^ ; 
for near, — 3^. This correction gives far point at 33 cm., at 
which distance the patient can comfortably read. For dis- 
tance, less than the full correction is given, to avoid dizzi- 
ness and other discomfort from apparent diminution in size 
of objects. 

High Myopia. — Patient, age twenty, vision very bad for 
distance, and binocular vision for reading impossible. The 
myopia = 15^. V., in each eye, = ^ ; — ^5^ ^= A- ^"^1 
acuity of vision cannot be obtained on account of organic 
changes in the interior of the eye and the apparent reduc- 
tion in the size of all objects seen through minus glasses. 
Order, — 12^ for far, and — 10^ for near. Accommodation 
is entirely absent. 

ASTIGMATISM. 

Astigmatism is that condition of refraction in which the 
curve of the cornea or lens or both, is non-spherical, and 
parallel rays of light entering the pupil are not focused to 
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a point, but in a line. Astigmatism of the cornea is either 
regular or irregular ; regular when the two principal meri- 
dians are at right angles to each other and have radii of 
different length, and irregular when the corneal curve, as a 
result of disease, is broken by a number of irregularly 
de6ned facets, each one of which has its own radius. 
Regular astigmatism is hypermetropic, myopic, compound 
hypermetropic, compound myopic, or mixed. 

In hypermetropic astigmatism one principal meridian is em- 
metropic and the other principal meridian at right angles to 
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ability to use the eyes in prolonged near work, pain in the 
eyeballs, headache, and other reflex neuroses, more or less 
obscure and ill-defined, which distract the patient until the 
ametropia is relieved by the correcting lens. 

Diagnosis and Treatment. An astigmatic test-card,* con- 
sisting of exactly similar radiating stripes or lines (Fig. 32), 
is placed 6 m. from the patient, who is directed to look at 
them and tell which are the clearest and best seen. One or 
two of these radiating lines will appear to be brighter and 
more distinct than the rest. The patient is hypermetropic or 
myopic for the dull lines. The plus or minus cylinder 
required in astigmatism to supplement the defective refrac- 
tion of the hypermetropic meridian, or to diminish the myopic 
meridian, is placed before the eye with its axis parallel to 
the faintest lines. When the lines are by this method ren- 
dered equally clear, the astigmatism is corrected. In com- 
pound hypermetropic or compound myopic astigmatism, 
the apparent inequality of the lines may be first overcome by 
a cylinder, and the remaining hypermetropia or myopia cor- 
rected by a plus or minus spherical lens, or if the spherical 
defect is so marked as to prevent recognition of the differ- 
ences in the lines on the astigmatic test-card, a part or all 
of such defect may be corrected by a spherical lens, and a 
cylindrical lens used to correct the remaining astigmatism. 
In mixed astigmatism the lines will appear to be equally 
indistinct at 6 m., when the hypermetropic and the myopic 
meridians are defective to the same degree, but if the astig- 
matic card is brought nearer the patient, the lines in the 
myopic meridian will become more clear, and those in the 
hypermetropic meridian fainter. A minus cylinder will 



* The Astigmatic card depicted in Fig. 32 was recently made, at our request, 
by Joseph A. Mullen, and* may be obtained from J. L. Borsch & Co., 1324 
Walnut Street, Philadelphia. 
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correct the myopic, and a plus cylinder the hypermetropic, 
meridian. The two cyHnders at right angles to each other 
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^H are converted into a spber< 
^H instructed to wear. For e> 



are converted into a sphero- cylinder, which the patient is 
instructed to wear. For example, a patient sees horizontal 
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lines best at i m. — 1" ax. 180° gives normal vision for 
such lines, and + i'' ax. go° corrects vertical lines at 6 m. 
The formula is: — 1" ax, [80° O + I*-' ax. 90°, or. 
and this is the better formula, — i^ O 4 2" ax. go°. 

Following are illustrations of the other forms of astig- 
matism : — 

Hypermetropic Astigmalisvt : V. ^= §■ accommodation 
paralyzed; horizontal lines seen best; -(- 1^ gives vertical 
lines best without increasing acuity of vision, and — i* 
makes vision worse; + i*^ ax. 90° renders lines equally clear 
and distinct in all meridians and gives §. 

Myopic Astigmatism : V. ^^ f , vertical lines are seen best, 
-(- i' increases dimness of lines in all meridians. — i" im- 
proves horizontal and dims vertical lines, — l'' ax. 180°, 
brings out clearly the lines in defective meridians, and gives 
normal vision, f . 

Compound Hypermetropic Astigmatism : V. ^^ ^, hori- 
zontal lines seen best but imperfectly, -j- 1^ improves lines 
in all meridians, -)- 2" over-corrects lines on the horizontal 
axis -|- 1* O "i- i"^ ax. 90°, gives the appearance of equal- 
ity to all lines, and vision is increased to f. 

Compoioid Myopic Astigmatism: V. =3^; all lines in- 
distinct and acuity of vision too low to discriminate differ- 
ences in them; — 2^ improves all lines, and renders the 
vertical lines normal in outline and color ; — i^ added 
brings out the horizontal, and dims the vertical lines. 
Hence a stronger minus glass is required for the horizontal 
than for the vertical meridian. The formula, — 2^ o — i'^ 
ax. 180° makes all lines appear equal, and gives \. 

Irregular Astigmatism cannot be corrected, but an exam- 
ination of the refraction will not infrequently reveal an 
underlying spherical or astigmatic defect, the correction of 
which will greatly improve vision. 



64 A MANUAL or CLINICAL OPHTHALMOLOGY. 

EXAMINATION BY THE OPHTHALMOSCOPE. 

The refraction ophthalmoscope (Fig. 33) consists of a rect- 
angular or round concave mirror perforated in its centre 
by a circular opening 4 mm. in diameter. Immediately 
back of the mirror is one or more metal discs in which is 
placed a number of lenses, plus i" to 20" and minus 
1° to 20°, somewhat larger than the opening in the mirror. 





Ophthalmoscopi;. 



any one of which is made by a simple mechanical device 
to rotate in position behind the opening. 

In the direct examination by the ophthalmoscope, the 
patient is placed about 50 cm. from, and with his back to, 
the light, which should be drawn to the side of, and on a 
level with, the eye under observation. To examine the 
right eye, the observer holds the ophthalmoscope in his 
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right hand and in front of his right eye. Looking through 
the opening Jn the mirror at some little distance from 
the patient, whose eye is illuminated by reflection of light 
from the mirror, the observer sees a red reflex through 
the pupil, the reflection from the choroid of the light 
thrown by the mirror into the patient's eye. The outlines 




4 



of the majority of the choroidal vessels are concealed by 
the pigment coat of the retina, and only a glare is seen. 
Approaching the eye as closely as possible, without chang- 
ing the refraction of the ophthalmoscope, the vessels of the 
retina are displayed, leading to and from the optic disc or 



papilla (Fig, 34), which appears as a pinkish-white round 
or oval disc, slightly excavated in its centre. Only a small 
portion of the fundus can be seen at once, but to the ob- 
server, standing in close proximity to the patient, the field 
covered is apparently large, the details being magnified 
about fourfold. The principal points to be observed and 
noted, are the condition of the media, shape of disc, 
the distinctness of its marginal outlines, character and de- 
gree of excavation, pulsation of veins or arteries, presence 
or absence of pigment spots, calibre of vessels, and dis- 
turbances in their coats. The fovea is removed about four 
times the apparent diameter of the disc to the temporal side 
of the nerve, and appears as a rounded red spot with a bright, 
glistening centre, round or oval, and inclined to modify its 
shape according to the amount, intensity, and direction of 
the light thrown upon it. The fovea is free from visible 
blood-vessels. Each part of the fundus should be observed 
in turn: first, the nerve and adjacent parts, then the 
fovea, and finally the different quadrants or sections of the 
fundus. This is readily accomplished by having the patient 
rotate the eye in different directions. It is good practice 
in all ophthalmoscopic observations, to examine first the 
cornea, using + 6° in ophth. for this purpo.se, secondly, 
the pupil and lens with + 5° and the anterior and pos- 
terior portions of the vitreous with -|- 3*, before proceed- 
ing to the details of the fundus. 

By the iiuUrcct me/fiod the light is thrown by the mirror 
through a lens of 13" into the patient's eye. The light, 
returning through the lens, is focused at approximately 
its foca! distance. Before the opening in the mirror is 
+ 4°, to enlarge the aerial image and to replace the 
observer's strain of accommodation. This method is 
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I especially useful in determining the condition of the 
I choroid and retina in high myopia and in opacities of 
I the media. 

To determine refraction by the ophtlialmoscopc by the 

[ direct method, theoretically, the observer's eye should 

be emmetropic and at rest, and the accommodation of 

tlie eye examined in abeyance. The mirror with the 

observing eye immediately back of it, is held within 

I half an inch of the eye observed. The media are clear. 

If observed and observing eyes are emmetropic, rays 

L passing from each point of the fundus of the former 

I become parallel as they emerge out of the cornea, and, 

entering the cornea of the latter parallel, are focused upon 

the observer's retina. If the patient is hypermetropic, ob- 

I server emmetropic, the rays emerging from his cornea are 

L divergent, details indistinct, and a plus glass will be re- 

i quired to so bend the rays that they enter observer's eye 

I parallel, and this is done by rotating the metal disc in the 

I ophthalmoscope until the glass required to clear the picture 

I comes in position behind the mirror. If the patient is 

I myopic, observer emmetropic, the rays emerging out of his 

I cornea are convergent, and a minus glass will be required 

r to render them parallel as they enter the observer's eye. 

I In both instances the observer is aware, by the dim images 

I of the small vessels near the fovea, where only an accurate 

["determination may be made, that the rays from this region 

' are not entering his eye parallel, but from this knowledge 

alone he cannot tell whether they are converging or 

diverging. He revolves the disc until he finds a glass 

which defines the image, and that glass is the measure 

. of the ametropia of the observed eye. 

In simple astigmatism the vessels in one meridian will be 
more clearly defined than those of the opposite 
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meridian, and the spherical lens, plus or minus, which 
makes those vessels clear and blurs the opposite ones, will 
designate the degree, kind and axis of the astigmatism. In 
compound astigmatism, vessels in all meridians are indis- 
tinct, some more than others. The glass, plus or minus, 
which makes each set of vessels in turn clear and distinct, 
wilt be the kind and degree of ametropia for these meri- 
dians. The disc is usually oblong, its long diameter 
corresponding with the axis of the astigmatism. 

Diagnosis of Hypermetropia by the Ophthalmoscope. — The 
retinal vessels are seen at several inches from the observed 
eye, and apparently move in the same direction as the mirror. 
More details are evident on closer approximation of the oph- 
thalmoscope. The nerve and vessels are distinctly seen 
without a lens, but they can also be seen through a convex 
glijss. The first, by overcoming the divergence of rays 
emerging from observed eye by contraction of the ciliary 
muscle in observing eye, and the latter, by relaxation of 
the contraction, and substitution of a convex glass for it. 
The disc is apparently smaller than in emmetropia or 
myopia. 

The Diagnosis of Myopia by the Ophthalmoscope. — The disc 
is large, but ill defined, and can be distinctlyseen only through 
a minus glass and on close approximation. In high de- 
grees of myopia, 8" or more, an aerial inverted image of a 
small part of the fundus may be seen at a distance of five 
inches or less. The image is inverted, and vessels, there- 
fore, move in an opposite direction to that of tJie mirror. 

An accurate estimation of the degree of the ametropia is 
rarely attained, but an approximate estimate is always made 
by the experienced ophthalmoscopist. 




RETINOSCOPY BY THE PLANE MIRROR. 

The observer stands i ni. in front of the patient, behind 
and sHghtly above whose head a small, bright Hght is 
placed. The mirror reflects parallel rays of light into 
patient's eye, and the rays return out of it parallel 
(emmetropia), diverging (hyper met ropia). or converging 
(myopia). In an emmetropic eye, the image of the flame 
on patient's retina moves with the movement of the 
mirror in 'all meridians. If -|- 3" is placed in spectacle 
frame before the patient's eye, the rays emerging out of 
which are parallel, they will be brought to a point at the 
focal distance of the lens, 33 cm., 'Cn^ point of rei^ersal. as it 
is called. The point of reversal is determined by the ob- 
server, who gradually approaches the patient, rotating 
the mirror until he notices that the light or shadow in the 
patient's eye ceases to move against it. No movement of 
the light is noticed exactly at the point of reversal, but 
nearer the patient's face, or within the focal distance of the 
lens, the light will move in the same direction as the move- 
ment of the mirror. All meridians of the cornea must be 
examined, and in each axis the point of reversal will be 
found at 33 cm, from the patient's eye. 

In hypermelropia, the shadow moves with the mirror. Use 
+ 3 lens as in the previous case. If the point of reversal is 
I m. from the patient's eye, there must be 2" of hyperme- 
tropia. The -[- 3" corrects all the hypcrmctropia and pro- 
duces i" of artificial myopia, the far point of which is i m. 
(The rays enter the lens diverging from the patient's eye, are 
brought to a focus at i m., hence the + 3" over-corrects the 
defect by !".) If no point of reversal can be determined by 
-j- 3° at I m., the hypermetropia exceeds 2°, and a stronger 
lens will be required. Suppose we place -f- S" in spectacle 
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frame, and find that the point of reversal is at 50 cm., 
which is the far point of 2" of myopia, the hypermetropia 
will, in this case, equal 3", the + 5" having over-corrected 
the defect by 2^ 

•In myopia, the shadow moves in the opposite direction to 
the movements of the mirror. No lens is necessary unless 
the defect is less than i^ The point of reversal will be 
found at the far point of the eye, and the distance between 
this point and the eye equals the refracting power of the 
excess of curvature in the eye. Thus, if the far point is 40 
cm., the myopia equals 2.50"; if at 33 cm., the myopia 
equals 3**, or, if at 25 cm., the myopia equals 4". If the 
far point cannot be found at 25 cm., or farther, and if the 
shadows continue to move opposite to the mirror at 25 cm., 
myopia of more than 4" is assured. Closer than this, an 
inaccurate estimate of the point of reversal, when the 
shadows cease to move against, and begin to move with the 
mirror, causes a considerable error in the result, and to avoid 
error it is best, under these conditions, to disperse the rays 
by placing a minus glass in spectacle frame. The lens used 
for this purpose must be added to the myopia determined by 
its use. For example, if, with — 3" held in trial frames the 
point of reversal is found to be at 50 cm., the myopia = 5". 
Hypermetropic and Myopic Astigmatism are de- 
termined by the method employed in spherical defects, 
and are not more difficult. The point of reversal is found 
to be at different distances for the two principal meridians. 
For example, with + 3" point of reversal for horizonal 
meridian is at i m., and for vertical meridian 33 cm., the 
hypermetropic astigmatism is equal to 2" ax. 90°. Or 
suppose with + S" the point of reversal for horizontal 
meridian is at 50 cm., H = 3"" ax. 90°, and at 33 cm., for 
vertical meridian H = 2" ax. 180°, it must be evident that 
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there is compound hypermetropic astigmatism, equal to 
-f- 2' O + !'■■ ax. go°. If without a lens, the point of 
reversal for vertical meridian is at 33 cm., the myopia 
will equal 3" for that meridian. With + i the point of 
reversal for horizontal meridian is at i m. ; that meridian is 
emmetropic. Glasses for this case should be, — 3''' ax. 180°. 
Again, suppose that without a glass point of reversal for 
axis 45° (meridian opposite) ^= 50 cm. {myopia = 2" ax. 
45°). with -|- 4" in spectacle frames for axis 135° (meridian 
opposite) ^: 50 cm. ( hyper metropia 2° ax. 135°), the cor- 
rection will be, — 2"0 -f- 4" ^^- ^ZS°- I" conducting 
examinations by retinoscopy the patient's pupil should 
be dilated. 

This method of determining the refraction is accurate, 
rapid, scientific, and especially valuable in children and 
illiterate persons, and in the diagnosis of irregular cornea 
without opacities. 

PRESBYOPIA. 

Presbyopia (P) is a failure of accommodation due to 
senile changes, and is manifested by a recedence of the near 
point. It is not a disease, it is not an error of refraction, 
but a loss of elasticity of the ciystalHne lens, or of power 
in the ciliary muscle, or the two combined. Greater stress 
should be laid on the former. 

Presbyopia in emmetropia, begins to manifest itself at or 
about the age of 45 years, the subject noticing that small 
objects, print, cannot be comfortably or distinctly seen for 
any length of time at the usual reading distance, 35 cm., 
and is obliged to hold the book, paper, or sewing farther 
from the eye than formerly. Continuous reading induces 
blurring, pain, headache, lacrymation, etc. A glass which 
will bring the near point closer to the eye, and thus diminish 
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the effort to focus small objects at 35 cm., in which there is 
an obligation to call too much on the reserve accommoda- 
tion, is required. About the age of 45 years, the near point 
= 20 cm., the reading distance 33 cm., and the reserve 
accommodation — 2". At this age, therefore, an emme- 
tropic person must exercise in near work all but 2" of 
accommodation. With + 1°, the near point is brought 
back to 16 cm., and he thus has for 33 cm., 3" of accommo- 
dation in reserve. At 50 years the near point has receded to 
25 cm., and the total accommodation equals 4", and -f 3 ° 
brings near point to 16 cm. and patient reads comfortably at 
33 cm. with 3" of accommodation in reserve. At a more 
advanced age, accommodation has entirely failed and must 
be substituted by a plus glass which has a focus at a con- 
venient distance for close work. Patients differ in showing 
signs of advancing age, and no law governing increase 
of glass can be laid down as unalterable, but the above 
changes represent the average of case.s, and must be modi- 
fied to meet individual necessities. 

Presbyopia in hypcrmetropia and in compound hyperme- 
tropic astigmatism. The convex lens necessary to restore 
the receded near point, must be determined exactly as in 
emmetropia, and added to the correction of existing hypcr- 
metropia or compound hypermetropic astigmatism. For 
■ example, 4- 2" ^ |- in a patient, age 50, near point 
[ (with -f- 2" ) = 25 cm. By adding -f- 1.50", the near 
I point ^= 18 cm.; -|- -^ is ordered for distance, and -{• 3.50 
for near. Another case : Patient, age 45, -j- i" o + 2'^ ax. 
90° = f, which is ordered for distance, and -|- 2 c; -f- 2'' 
ax. 90° for near. 

Presbyopia in Myopia, and Compound Myopic /sligmatism. 
The presbyopic correction in higher grades of myopia 
must be made at a much earlier age than in emmetropia or 



hypermetropia, on account of the natural feebleness from 

non-development of the ciliary muscle. Example: — 2" = 
f. No glass will be required for near work until patient 
has reached forty-five to fifty years, because he has used 
but 1° of accommodation for reading at 33 cm. After that 
age plus glasses must be added, accommodation having 
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the presbyopic correction is + i O — 2*^ ax. 135°. At the 
age of fifty, the correction would be + 2 O — 2,^ ax. 135° 
(= + 2<'ax.45°). 

Presbyopia in mixed astigmatism : age forty-five, — i O + 
3*^ ax. 90° = f. Add + i. for near, which would give 
as the presbyopic correction + 3*^ ax. 90*^ (+ i added to 
— I = o) ; at fifty, add + 2^ for near, which would equal + 
10 + 3*' ax. 90°. 

In all cases of presbyopia the weakest glass which will 
serve all the purposes demanded should be ordered, for it 
must be remembered that the ciliary muscle and internal 
rectus are supplied by the same nerve, and that a strong 
glass enforces excessive convergence. 



MYDRIATICS. 

In estimating total hypermetropia or hypermetropic 
astigmatism, and especially those of minor degree, it will 
be necessary to paralyze the accommodation in most 
persons under forty years of age. After that age the accom- 
modation is so limited that it may be dispensed with as an 
important factor in the correction of ametropia. Contra- 
indication to the use of a mydriatic in a patient more than 
forty years of age, is based on the fact that its employment 
may precipitate an attack of acute glaucoma in an eye pre- 
disposed to that disease. In persons less than forty years 
old, this disease is rarely encountered. Moreover, after 
that time of life the accommodation has become relaxed to 
such an extent that paralysis is not only unnecessary but a 
positive hindrance, since it is desirable in most cases of this 
nature to estimate the range of accommodation and pre- 
scribe glasses for near work, and this cannot be accurately 
done during paralysis. 
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In low degrees of myopia and myopic astigmatism in 
young persons, abolition of the accommodation is necessary, 
because contraction of the ciliary muscle increases the 
defect, and a glass ordered without mydriasis would over- 
correct the error. 

Spasm of Accommodation, which is frequently present in 
low degrees of hypermetropia or hypermetropic astig- 
matism, simulating myopia, cannot be corrected without 
mydriasis. The patient should be informed that vision 
will be temporarily disturbed by the mydriatic, and that 
near work will not be possible during the continuance of 
its action. The patient should also be told of the possible 
constitutional effects, such as flushing of the face, dry 
throat, dizziness, drowsiness, and, in rare instances, active 
delirium. 

Mydriatics are sometimes very useful in discriminating 
nervous symptoms due to eye strain, headache, chorea, and 
other reflex disturbances of function, from those due to 
other causes. During paralysis of accommodation, should 
they be due to overaction of the ciliary, or extrinsic ocular 
muscles, they will be modified or entirely subdued, to re- 
turn when the mydriasis has passed away. When the 
symptoms are due to organic lesions, or disease of other 
organs, they are not affected by paralysis of accommoda- 
tion. 

Atropine sulphate (gr. iv-5j), duboisine suiphate {gr. ij 
-5j), hyoscyamine sulphate (gr. ij-^.5j), and hydrobro- 
mate of homatropine (gr. viij-5j). are the mydriatics 
employed for the purposes thus indicated, as well as in 
certain inflammatory conditions of the eye to secure rest of 
the organ, and to prevent adhesions between the iris and 
lens capsule, or between the iris and cornea. 

For determining refraction, duboisine is to be preferred to 
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other members of the group. It acts more rapidly, and the 
effects pass away sooner, than atropine ; and as compared 
with hyoscyamine and homatropine, the mydriasis is more 
complete, when induced by one or two instillations of the 
drug. Atropine is indicated in disease. To dilate the 
pupil for the purpose of examining the eye ground 
homatropine is probably the best agent, its action being 
rapid and transient. 

The hydrobromate of cocaine (4 per cent, sol.) dilates 
the pupil and partly paralyzes the accommodation, and 
should, therefore, be classed among the mydriatics. It is, 
however, useless as a mydriatic, because it destroys the 
epithelium of the cornea and clouds its transparency. In 
ophthalmic practice it is only used to induce local anaes- 
thesia, or as an adjunct to other mydriatics to secure the 
widest possible dilatation of the pupil. 



PART IV. 

THE OCULAR MUSCLES. 

The action of the muscles upon the eyeball should be 
considered, first, in respect of the change of position of the 
cornea; and, secondly, of the change of position of the 
vertical meridian of the cornea. 

The external rectus rolls the cornea outward, the inter- 
nal rectus inward, the superior rectus upward and inward, 
the upper end of the meridian turning inward, and 
the inferior rectus rolls the cornea downward and in- 
ward, turning the upper end of the meridian outward. The 
superior oblique muscle rolls the cornea downward and 
outward, turning the upper end of the meridian inward, 
and tile inferior oblique rolls it upward and outward, rota- 
ting the upper end of the meridian outward. 

The globe is rolled outtvard by the combined action of 
the external rectus and the two oblique muscles; inward 
by the internal, superior, and inferior recti ; upward by the 
superior rectus and inferior oblique, and dmvmvartl by 
the inferior rectus and superior oblique. (Fig. 37). The 
muscular apparatus of the two eyes are in intimate asso- 
ciation, have a concerted action, and are stimulated by a 
1 nervous impulse. 



PARALYSIS. 

In paralysis of an ocular muscle, the symptoms are 
marked and significant. There is double vision (diplopia) 
with limited movement of affected eye on the side and in the 
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direction of the paralyzed muscle, and secondary squint, or 
corresponding deviation of the sound eye, when fixing with 
the affected eye. The head is disposed toward the paralyzed 
side, and the eye has a tendency to close. Dizziness, con- 
fusion, and incorrect estimation of position and of space. 

Fig. 37. 
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Scheme of the Action of the Ocular Muscles. 

QE. Direction of traction of ext. rect. Qi, I. Of int. rect. Si. Of sup. and inf. recti. 
ab. Of inf. oblique, c d. Of sup. oblique. O. Point of rotation. Q Qj, Transverse 
axis. 



are occasional symptoms. The two images of a single 
object seen in the median line are more widely separated 
when the object is moved in the direction of the action of 
the paralyzed muscle. The true image is seen by the sound, 
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and the false image by the affected, eye. To determine the 
eye and muscle affected, the position of the images and the 
changing relation between them, induced by the move- 
ment of head and object looked at, must be studied. It 
may be stated in general terms that, first, the image is false, 
and belongs to the affected eye, which, in the region of 




diplopia, moves faster than the moving object; second, 
that in pathological convergence homonymous (image on 
same side as the eye), and in pathological divergence, heter- 
onymous (image on side opposite to eye), diplopia is found ; 
and, third, the false image stands in such relation to the 
affected eye as the paralyzed muscle normally functionates. 



In paralysis of the external rectus (Fig. 38) the diplopia is 
homonymous (not crossed), and the images are not tilted 
at either end. In paralysis of the internal rectus (Fig. 39) 
the diplopia is, conversely, heteronymous (crossed), and the 
false image is not tilted at either extremity. The diplopia 
is crossed opposite the affected muscle in paralysis of the 

F:g. 39. 




superior rectus, and the upper end of the false image 
is tilted slightly inward. The diplopia is also crossed in 
paralysis of the inferior rectus, the upper end of the false 
image tilting slightly outward. There is homonymous 
diplopia in paralysis of the superior and inferior oblique; 
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in the former case the upper end of the false image is 
tilted inward, and in the latter outward. 

The position of the images is modified when more than 
one muscle is paralyzed, and the diagnosis is, under these 
conditions, not infrequently obscure. 

Ophthalmoplegia is the name given to designate paraly- 
sis of all the muscles of the eye. Ophthalmoplegia externa 
is an occasional symptom of locomotor ataxia. Ophthal- 
moplegia interna is very rare, but paralysis of accommo- 
dation, or partial ophthalmoplegia interna, is a common 
sequence of diphtheria. 

The affection may be caused by syphili.s, rheumatism, 
traumatism, tumors, hydrocephalus, diphtheria, meningitis, 
spinal affections, and by basal, cortical, or nuclear disease. 

Prognosis is good in syphilis, rheumatism, and diph- 
theria, and grave in organic disease of the brain, nerve, 
or spinal cord. 

Treatment is medical or electrical, and is primarily ad- 
dressed to the cause of paralysis. Operative interference 
is not warranted. 

Nystagmus is an involuntary oscillation of the eyeball, 
due to the instantaneous contraction and relaxation of one 
or more muscles from defective co-ordination. It is con- 
genital in microphthalmus, coloboma, certain forms of 
congenital cataract, albinos, and in Friederich's disease. It 
is present, sometimes, in lesions of transparency due to 
ophthalmia neonatorum, and in retinitis pigmentosa. 
Miner.'; who are compelled to work for long periods of 
time in strained positions^ and in darkness, frequently 
develop the disease. Internal squint is a frequent compli- 
cation of nystagmus. 

The prognosis is never encouraging under the most 
favorable circumstances, but the vision, which is usually 
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defective, may be improved by glasses, the squint cured by 
operation, and some relief from the more distressing symp- 
toms obtained by these means in cases of recent duration. 
No further relief has been hitherto accomplished. 



FUNCTIONAL MUSCULAR AFFECTIONS. 

In muscular anomalies of a functional character, there 
is a deviation, or a tendency to deviation, of the eyes from 
equilibrium. 

Accepting Stephens' nomenclature, which is accurately 
descriptive and scientific, the different muscular anomalies 
are defined as follows : — Orthophoria, perfect binocular equi- 
librium ; Heterophoria, imperfect binocular equilibrium ; 
Hyperphoria, a tendency of one eye to deviate upward ; 
Esophoria, a tendency to deviate inward ; Exophoria, a 
tendency to deviate outward ; Hyperesophoria, a tendency 
to deviate upward and inward of one eye, or downward 
and inward of the other ; Hyperexophoria, a tendency to 
deviate upward and outward of one, or downward and 
outward of the other, eye. 

It must be borne in mind that functional deviations in- 
volve both eyes. One eye alone cannot be at fault in con- 
vergence. In hyperphoria, one eye may have a tendency 
upward, or the other eye downward, and these relations 
may be interchangeable. The term, therefore, does not 
indicate where the fault lies. For instance, right hyper- 
phoria means that the superior rectus of the right eye is too 
strong for the inferior rectus of the same eye, or that the 
inferior rectus of the left eye is too strong for its superior 
rectus. Right hyperphoria means, then, that the right eye 
has a tendency to turn higher than the left. 

Orthotropia is a term used to express perfect binocular 
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fixation; //e/t^rotra/iia, a, /urnt /iff from paraWeUsm ; EsotrDpia^ 
a turning inward, convergent squint; Exotrnpia, a turn- 
ing outward, divergent squint; Hypertropia, a turning 
upward; Hyper esotropia, a turning of one eye upward and 
inward, and Hyperexotropia, a turning of one eye upward 
and outward. 

The strength of an ocular muscle is measured by its ability 
to overcome prisms, while both eyes are fixed on a small 
light at 6 m. The externa! recti, abduction, overcome in 
the average 8°, and the internal recti, adduction, 30°. 
The superior rectus of one and the inferior rectus of the 
other eye (sursumduction) overcome, on the average, 3°. 
This power to overcome prisms may be greatly increased 
by exercise. 

The procedure is not difficult. Placea small light 6 m. 
away and instruct the patient to look steadily at the flame 
with both eyes. To measure the strength of the internal 
recti, adduction, place a prism of 10" with the angle in 
before the right eye. The image of the flame is thrown to 
the right of the fovea, and double images are momentarily 
seen until the internal rectus contracts, and thus rotates 
the eye inward till the fovea reaches the site of the image 
and there is fusion of the images. Another prism of 10° 
introduced before the left eye, angle in, throws the image 
to the left of the fovea; the internal rectus contracts to the 
same extent, and again single images are seen. This pro- 
cedure is carried on until the internal recti can no longer 
fuse the images. The highest prism through which single 
images can be seen is the measure of adduction. While 
overcoming prisms of increasing strength, the eyes are 
seen to become more and more turned inward. To 
measure the strength of the ^jr/frHfl/;YrA', abduction, prisms 
of increasing strength with their angles outward, are placed 
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before the eyes, until about 7° are used. In order to over- 
come the double images one eye is deflected strongly out- 
ivard, that is to say, the external rectus of that eye is 

contracted. 

The angle of the prism is placed in the direction of the 
action of the muscle to be tested. 

In low degrees of heterophoria, the diagnosis depends 
on the induction of artificial diplopia, and on establishing 
the relation to each other of the two images thus induced 
at infinity, and at the reading distance. In testing for hy- 
perphoria, lateral diplopia must be produced by a prism 
strong enough to overcome either the external or internal 
rectus. As the external recti at 6 m. are the weaker mus- 
cles, a prism of 4°, held horizontally a few incljes in front 
of each eye, with its angle outward, may be used. In 
orthophoria, the images of the candle flame at 6 m. will 
be side by side in the horizontal plane. In hyperphoria 
the images will be lateral, but one higher than the other. 
For example, in left hyperphoria, the left eye is released 
by the prism of 8°, which the external recti cannot over- 
come, from the necessity of maintaining binocular vision, 
and, yielding to its abnormal disposition to deflect from 
parallelism, turns upward. Hence its image will be lower 
than the image of the right eye. The prism required 
to restore it to the plane of the image of the right eye, with 
its angle upward, will be the angular measurement of its 
displacement, and the left hyperphoria will equal that num- 
ber in prismatic degrees. 

In testing equilibrium of the lateral muscles a prism, 
strong enough to overcome the action of the superior or 
inferior rectus, will give vertical diplopia. If the lateral 
muscles are in equilibrium, the images will be in a vertical 
plane. In esophoria, the candle flame at 6 m., seen by the 
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right eye, will be to the right of the vertical plane passing 
through the image seen by the left eye, homonymous 
diplopia; and in exophoria the image seen by the right 
eye will be to the left, crossed diplopia, and the prism, base 
out in esophoria and base in in exophoria, which restores 
the image seen by the right, into the vertical plane of the 
left, will be the angular measurement of the deviation. 

For the reading distance, 35 cm., the tests are conducted 
in precisely the same way, but the object for fixation should 
be the size of letters ordinarily read at that distance. 

Esophoria is usually greatest in the distance, and exo- 
phoria at the near point* Hyperphoria is the same at all 
distances. In many cases of heterophoria it cannot be de- 
termined which eye is at fault. We are sometimes aided in 
diagnosis by information supplied by the patient as to which 
image, during artificial diplopia, wanders from equilibrium, 
which seems to the patient to be the true and which the 
false, and by the condition of the refraction. If a refraction 
error exists, and is greater in one eye than in the other, or 
if the acuity of vision differs in the two eyes, the affected 
muscle may be ascribed to the weaker eye. 

As has just been intimated, heterophoria is influenced 
by refraction. Hypermetropia and hypermetropic astig- 
matism cause esophoria in a very considerable proportion 
of cases, and are found associated with it. Although exo- 
phoria cannot be said to depend on refraction error, it is 
frequently associated with myopia and myopic astigmatism. 
Hyperphoria seems to be largely independent of ametropia. 

The local symptoms are those of accommodative strain, 
and are of little value in the diagnosis. The reflex .symp- 
toms are at times severe — headache, nausea and vomiting, 



* In testing muscles, amelropk and presbyopic correctinns should be worn. 
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indigestion, choreic movements, and the various vague 
and misleading phenomena of nervous prostration. On 
the other hand, they may be slight or altogether wanting. 

The diagnosis of heterophoria is not difficult, although 
its detection may require patient and skillful manipula- 
tion. Double vision may never have been noticed by 
the patient, but can be often produced by covering one 
eye with a red glass while the patient looks at a small 
flame at 6 m. With a little perseverance, the patient will 
acknowledge seeing the two lights, one natural in color 
the other red, and by the relations they bear to one another, 
the kind and degree of heterophoria may be determined. 
And this is true whether the squint is high or low. Even 
in cases of long-continued internal or external strabismus, 
where the patient has ceased to have double images by 
the unconscious suppression of one, its existence may be 
thus recognized ; and when the patient is convinced that 
he really sees two lights, the diagnosis is simple. In treat- 
ment it is important that the patient shall acknowledge the 
two lights, for the surgeon is guided during his operation 
by the new position of the images. 

Maddox has suggested the use of a glass rod, instead of 
prisms, in the determination of heterophoria. A glass 
rod is a strong cylinder which distorts the natural 
flame into a long streak of light. The difference between 
the image seen by the eye before which the glass rod is 
placed and that seen by the other eye, is so marked that 
binocular fixation is not possible in the absence of muscular 
equilibrium. If, for instance, the rod is placed before the 
right eye in an exactly vertical position, the streak of light 
will be horizontal, and in orthophoria the light will be seen 
directly in the centre of the streak. In hyperphoria the 
light will be above or below the streak. In esophoria it 
will be to the left, and in exophoria to the right of the 
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streak. The light will be restored to its proper position in 
heterophoria by a prism of necessary degree with its angle 
in the direction indicated by the existing conditions ; or in 
testing for esophoria or exophoria, the rod may be held 
horizontally, and the streak of light thus rendered vertical. 
It will then be necessary for the patient to determine whether 
the streak is to the right or left of the light* 

Treattnent. — In every instance, the refraction should be 
examined, and ametropia corrected. This procedure alone 
will in some cases, and particularly in esophoria, be found 
sufficient to modify the defect or even restore the muscles 
to a condition of equilibrium. No arbitrary rules can be 
laid down for the treatment of the muscular anomaly itself. 
It is a functional affection, subject to variations in the 
degree of the defect, as wel! as in the severity of its symp- 
toms. In general, experience teaches that (i) prisms 
should be tried ; (2) that the degree to be worn shall 
approach as nearly as practicable the total degree of insuf- 
ficiency ; (3) that they should be constantly worn, excepting 
in exophoria for near, where there is orthophoria for dis- 
tance; (4) that prisms shoxild be worn long enough to 
allow the muscles time to spontaneously regain their equi- 
librium ; {5) that prisms may develop latent heterophoria. 
If the correction of the ametropia and the wearing of 
prisms prove ineffectual, tenotomy must be performed. 



HETEROTROPIA. 
Strabismus or Squint. — Heterotropia is a deviation of the 
visual axis of one eye from that of the other in the act of 
vision, the result of muscular overaction, or of muscular 



* l( ia essential in the diagnosis of nmscular snomslies, that the pstieat's 
head sball be held erect, iadining to neither side. 
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weakness. Ordinarily, the squint is of such degree that 
simple inspection is sufficient to designate the eye affected.' 
When the patient fixes an object indifferently with eitlier 
eye, the squint is alternating. If the .same eye always 
deviates, the strabismus is mono-lateral, or constant. To 
determine the character of the deviation more accurately, 
the patient is directed to look at a small flame at 6 m. 
with each eye alternately, the other being covered with a 
card, and if no deviation of the eye behind the card is 
present there is binocular vision for that distance. The 
light is now brought within 50 cm. of the eye and the 
preceding test repeated. If again there is no deviation, 
the squint is only apparent, and due to a large angle a in 
hypermetropia, or to a small angle a in myopia. If one 
eye suddenly deviates, the condition is termed concom- 
itant strabismus. If the sound eye turns from fixation, 
when covered, the movement is termed secondary deviation. 
In differentiating paralysis of an ocular muscle from func- 
tional squint, the accion of the muscle in the former is inter- 
mittent and limited, and the secondary is always greater than 
the primary squint. The image of the squinting eye is after 
a time unconsciously suppressed, and the most scientific 
method of determining the character and degree of the de- 
viation, is to compel recognition of the double images which 
: invariably present. To accomplish this end, repeated 
examinations with colored glasses adjusted before the eyes, 
and the exercise of a considerable amount of patient manipu- 
lation, are neces.sary. A deep-blu? or red glass, held before 
the fixing eye, so subdues its image that the patient will 
more readily recognize the false and brighter image seen by 
the deflected eye. It is not infrequently found by this 
methodthatthe/fl/.tcisnot on ahorizontalplajie with the /rwf 
image, but lies above or below the plane in this meridian, 
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demonstrating the involvement of other as well as the lateral 
muscles. 

Internal Strabismus, Esotropia, is the deviation in- 
ward of one eye, and is in four-fifths of all cases, caused 
by, and associated with, hypermetropia. It will be remem- 
bered, in explanation of this statement, that the hyper- 
raetrope attains visual acuity only by the exercise of an 
abnormal amount of accommodation, involving a corres- 
ponding stimulation of the internal recti muscles (conver- 
gence). If convergence equal accommodation, the visual 
axes would cross in close proximity to the eyes, and all 
objects beyond this point of crossing would appear double. 
In order to maintain single and moderately clear vision, 
the patient learns to unconsciously throw all stimulation into 
the internal rectus muscle belonging to the eye which, by 
reason of its higher optical defect, or impaired vision from 
other causes, is more or less strongly converged. Images 
are on the same side (homonymous diplopia). 

Strabismus due to hypermetropia is likely to manifest 
itself at an age when small objects, letters of the alphabet, 
etc., are first noticed. Moderate degrees of hypermetropia, 
two to four diopters, may be overcome, and good acuity of 
vision obtained, by accommodation at the expense of conver- 
gence, but in higher degrees, the accommodation is not 
strong enough to overcome the error of refraction for any 
length of time and, in consequence, the internal recti mus- 
cles do not receive abnormal impulse. Hence internal 
squint is rare in high hypermetropia. Amblyopia of the 
squinting eye is common, but whether the imperfect vision 
is due to the squint, or the squint to the imperfect vision, 
is a question yet undecided. 

In all cases, the error of refraction (hypermetropia) should 
be corrected, and in a certain proportion, where the strabis- 
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mus is of moderate degree and not of long standing, the 
eyes may be brought into equilibrium by lenses which 
remove the strain on the accommodation ; when, however, 
binocular vision is not obtained by this means, the internal 
recti should be divided. The performance of this operation 
is followed by relief of the deformity, but does not mate- 
rially improve the vision of the squinting eye. 

External Strabismus, Exotropia, is an outward devi- 
ation of the visual axis of one eye from fixation, frequently 
dependent on and associated with myopia. It is caused, 
not by over-action of the external recti muscles, but from a 
weakness of convergence, consequent upon the abolition of 
the necessity for accommodation, due to the increased con- 
vexity of the ball in myopia. It is occasionally found in 
eyes not myopic, and is then due to insufficient action of the 
internal recti muscles, or to acquired monocular blindness. 
The images in divergent strabismus are crossed (heterony- 
mous diplopia). 

Before the eye becomes permanently deflected, correction 
of the myopia which necessitates the use of a normal 
amount of accommodation for near objects, and hence for 
convergence, will be sufficient to effect a cure, aided by 
the exercise of the internal recti in overcoming prisms 
with their bases out, the patient gazing at a bright object 
6 m. removed. Tenotomy of the external recti alone, 
or in conjunction with advancement of the tendons of one 
or both internal recti muscles will, in most cases, be neces- 
sary. 

Functional squint upward, or downward, is seldom mani- 
fested otherwise than as complications of internal and 
external strabismus. 



DISEASES OF THE CONJUNCTIVA. 

CONJUNCTIVITIS. 

The terminal branches of the transverse facial, facial, 
middle temporal, lacrymal. infraorbital, supraorbital, pal- 
pebral, frontal, nasal and muscular arteries, ramify loosely 
over the sclera through the subconjunctival mucous mem- 
brane, and are injected in the different forms of conjunc- 
tivitis. They are not normally visible, but when the tissues 
supplied by them are irritated or inflamed, they are visibly- 
congested, tortuous and movable, their calibre gradually 
diminishing as they approach the corneal border. In the 
palpebral conjunctiva, the individual vessels are not always 
seen, but a diffuse and deep-seated redness is imparted to 
the entire surface during the continuance of an inflamma- 
tory process. In all forms of conjunctival inflammation, 
the discharge, an invariable symptom, is contagious. 

HvpER/EMiA. — Hyperfemia of the conjunctiva may be 
acute or chronic. In either case, it is characterized by in- 
jection of the ocular and palpebral vessels, and by a local- 
ized or diffused swelling, chemosis, tedema, or hyper- 
trophy of the mucous follicles or papilla:. The cause of 
the hyperjemia will usually be found to be due to the lodg- 
ment in the conjunctiva of a small foreign body, to lacry- 
mal obstruction, ametropia, or to inverted ciliiv. Thepatient 
will complain of dryness, burning and itching of the affected 
lids, and of lacrymation. These symptoms are relieved, 
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and the patient cured in a few days, by batliinfr the affected 
eye with cold water, followed by mild astringent washes, 
A solution of cocaine hydrochlorate (2 per cent), dropped 
into the conjunctival sac every two or three hours, will give 
temporary and welcome relief. 

Acute Catarrhal Conjunctivitis. — In acute catarrhal 
conjunctivitis, the redness and other symptoms noticed in 
hyperzemia are more aggravated and pronounced, and, in 
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addition to them, there is a discharge of mucus or muco- 
pus from the inflamed surface. During closure of the lids in 
sleep, the discharge collects and dries on their free margins, 
gluing them together. There is also pain, photophobia, and 
inability to use the eyes in prolonged, close work. It is a 
universally common affection , occurs idiopathically and in 
epidemic form, "pink-eye," and may arise from the causes 
which induce hyperjemia, from inflammation of contiguous 
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membranes, or from contagion. Treatment consists in 
removal of the cause, in the local application of astringent 
lotions, and in marginal inunctions to prevent gluing. 
The patient is directed to bathe the eyes frequently through 
the day with the following effective lotion : — 

B- Sodii biboratis, gr *x 

AquiP cnmphoriE, 

Aquredestilldl, afi gij, 

and to rub Pagenstecher's ointment, — 

B. Hydr. oxidi flnvi p] 

Ungt. petrolei, gj, 

along the margin of the lids on going to bed at night. 
Hydrochlorate of cocaine {gr, ij-5j) may be added to the 
lotion if there are special indications for its employment. 

Chronic Catarrhal Conjunctivitis is due to the long 
continuance of one or more of the causes noticed in the 
etiology of the acute form, to which might be added smoky 
or dusty atmosphere, and poor hygienic surroundings. In 
the chronic form of the disease it may be necessary, in 
addition to the treatment already given, to frequently 
apply to the everted conjunctiva of the lids, the nitrate of 
silver in solution (grs. ij-5j), copper sulphate (gr. j— 5j), or 
a solution of tannic acid in glycerine.* A severe case 
is usually followed by blepharitis marginalis or angularis, 
dermatitis angularis, eversion of lower punctum with epi- 
phora, and by keratitis. 

The use of caustics is coiitraindicated in anemia of the 



• B. Tannic Add gj 

Glycerine, 5J. 

M, S. — Apply to evened lids every other day. 
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conjunctiva, or while the exudation is thin and sanious, and 
indicated in high degrees of conjunctival injection when 
the discharge is excessive, thick and purulent. The strength 
of the solution, and the intervals between applications, 
depend on the amount and purulency of the discharge. 
Its strength should be lessened as the inflammation dimin- 
ishes. 

Vernal Catarrh is characterized by hypertrophy of 
the conjunctival epithelium, deposition of inflammatory 
exudation at the corneo-scleral margin, vascular fullness, and 
by peripheral opacity of the cornea. The ocular conjunctiva 
is but slightly injected, while the palpebral conjunctiva is, on 
the other hand, thickened, smooth, and pallid. The affection 
is binocular, affecting children and young adults, appears 
in the spring of the year, attains a maximum of severity 
in a few weeks, and continues, practically uninfluenced by 
treatment, with slight exacerbations and remissions, until 
frost, when it slowly disappears. Its average duration is 
four years. The symptoms are those of chronic catarrhal 
conjunctivitis. 

Follicular Conjunctivitis is characterized by the de- 
velopment, immediately under the palpebral epithelium, of 
small, round and prominent, pale-red follicles, consisting 
of lymph deposits, arranged in parallel rows. These 
deposits are more marked and numerous near the fornix 
in the lower lid. When the inflammation has subsided, 
they disappear, leaving no cicatrix in the conjunctiva. 
The disease is acute or chronic. In the former case, the 
inflammation is severe, the hyperaemia intense, and there 
is, in the region of the fornix, a marked infiltration of the 
tissues, with pericorneal injection. The secretion is thin 
and abundant. In four or five days after the onslaught of 
the disease, follicles appear in both lids. In the chronic 
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form, the signs of inflammation are not marked, and the 
folHcIes are Hmited to the lower lids. 

Follicular conjunctivitis is induced by contagion, pro- 
longed local medication, such as applications of nitrate of 
silver, instillation of atropine, etc., and by unhygienic sur- 
roundings. The disease may last for weeks or months, but 
the prognosis is favorable. The cause should be ascer- 
tained and removed, and remedies employed to subdue the 
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inflammation and indirectly remove the follicle.?. Treatment 
is not primarily directed toward the eradication of the 
follicles. 

Granular Conjunctivitis, or Trachoma, consists of 
deposition in the stroma of the conjunctiva of small masses 
of lymphoid cells (Fig. 41), most marked in the upper lid. 
These cells are nourished by newly formed blood-vessels, 
and gradually undergo transformation into connective tis- 
sue elements. The process is a true hyperplasia, always 
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attended by severe inflammation, and eventuates in per- 
manent tissue changes in the conjunctiva and cartilage. 
The granulations, which first develop in the upper lid, are 
numerous, adjacent to one another, and, spreading over the 
surface until the entire lid is involved, present the charac- 
teristic appearance of minute bunches of grapes, of a deep 
red color. The granulations are smaller and less thickly 
spread over the surface ofthe lower lid. Through an exten- 
sion of the inflammatory process, the ocular conjunctiva 
and cornea are eventually involved. 

The inflammation is of a high grade in the acute form of 
the disease, develops rapidly, and, if checked before merging 
into the chronic form, is not attended by permanent con- 
sequences of a serious character. The chronic form, 
which is most frequently seen in hospital practice, is 
divided into three stages. 

In the first stage, the stage of development, the injection of 
the conjunctival vessels may be moderate or intense, and 
there is either a gradual or rapid infiltration ofthe conjunc- 
tiva of the upper lid. In the former case, the development 
of granulations is slow; in the latter, numerous and large 
granulations quickly appear on the conjunctiva of the upper 
lid, accompanied by a constant and profuse discharge, the 
acute thus passing into the chronic form. In the second 
stage, or stage of acme, the conjunctiva of the upper lid is 
transformed, its proper epithelium destroyed, old blood 
vessels enlarged, new ones formed, and granulation cells 
deposited in its stroma Owing to these changes, the 
conjunctival surface is irregularly roughened by eleva- 
tions and depressions. The conjunctiva of the lower lid 
undergoes similar alterations in a less degree. The ocular 
conjunctiva, particularly the upper section, is hyper^mic 
and the seat of granulations. The scleral and episcleral 
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veins are distended. Even the cornea is invaded, usually in 
its upper half. It becomes vascular, opaque, and denuded 
of epithelium, which is destroyed either by extension 
of the peculiar granular inflammation into its stroma by 
continuity, or by friction of the roughened upper lid. 
The keratitis thus produced is a superficial vascular inflam- 
mation, pannus (Fig. 42). In the third stage, or stage 
of cicatrization, the granulations have disappeared and the 
conjunctival surface has lost its roughness. The membrane 
is, however, shrunken and streaked with one or more hori- 
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Pannus Affkctlnij \J\ 



zontal white lines, marking its close anatomical connec- 
tion with the underlying cartilage, which is curved with 
its conve.^£ity outward (entropion). The lids droop, the 
cili^ are irregular (distichiasis), or turned inward against the 
cornea. The palpebral space is narrowed by atrophy 
of the conjunctiva in its entirety. The cornea is partly 
opaque, and is traversed by a few tortuous vessels. The 
lower lid undergoes changes and malformations of the same 
character, but in less degee. 

The symptoms are, in the first stage, pain, burning, and 
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itching of the lids, discharge of pus or muco-pus, lacry- 
mation, photophobia, and inability to use the eyes. In the 
second stage, dimness of vision is added to the above 
symptoms, and, in the third stage, there is a partial loss 
of vision with the annoying symptoms caused by in- 
verted lashes, etc. 

Permanent deformity of the lids, partial ptosis, limited 
movement of the ball, opaque cornea, and staphyloma are 
the frequent and distressing sequelae of the dreaded disease. 

It is caused by unhygienic habits of life, contagion, and 
scrofula. 

The disease occurs most frequently among young persons 
between the ages of fifteen and thirty, and is usually binocu- 
lar. Germans, Poles, Hungarians, Egyptians, and Italians 
are peculiarly susceptible to granular conjunctivitis, whether 
as the result of inherent peculiarities of temperament, or 
from neglect of sanitary laws, has not been definitely deter- 
mined. 

The prognosis is unfavorable. Complete recovery is 
rare. The disease lasts for years. 

Treatment, — The affection is greatly modified by treat- 
ment, which, is largely local. For the first stage, antiphlo- 
gistics and antiseptic remedies are indicated, such as leech- 
ing, applications of bichloride of mercury, 1-500 or 
I- 1000, scarification of the everted lids, and frequent cold 
water baths to the eye. After the granulations have 
formed, the treatment which at present would seem to prom- 
ise the best results, is extrusion of the granules by expres- 
sion with the roller forceps, while the patient is under the 
influence of anaesthesia. The older treatment, such as 
cauterization, the application to the granules of crystals of 
copper, or alum, or of the mitigated stick of the nitrate of 
silver (thirty-three per cent), atropine, and inunctions of 
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yellow ointment of mercury is, at best, only palliative. It 
should be the surgeon's aim to abort or destroy the granula- 
tions. If pannus should form it must be combated by an 
incision of the blood-vessels from which those of the cornea 
are derived at the corneo-scleral border, and by instillation 
of atropine and frequent hot-water baths to the eye. In the 
third stage, or stage of cicatrization, diverted lashes should 
be removed, the entropion relieved by operation, and the 
contracted commissure widened, if any of these conditions 
are present as a result of the inflammation. The general 
system should be supported by tonics, pure air, good food 
and exercise. Confinement in a dark room should be 
avoided. 

BLENNORRHtEAL, PuRULENT, or GoNORRHtEAL CONJUNC- 
TIVITIS, or Ophthalmia Neonatorum, is an intense inflam- 
mation of the ocular and palpebral conjunctiva with 
chemosis, hypertrophy of epithelium and papillae, char- 
acterized by an excessive discharge of pus or muco- 
pus. It is acute in its course unless a sequel of acute 
catarrhal conjunctivitis. WJthin a few hours of its incep- 
tion, the upper lid becomes greatly swollen, smooth, and 
shiny on its cutaneous surface. The lashes are grouped 
into bundles and covered with discharges. The lower lid 
is puffed out, pus and tears escape from the outer canthus, 
and the conjunctiva, infiltrated with serum, is elevated from 
the sclera, so that the cornea appears sunken. In a few 
days a section of the cornea loses its transparency, the 
epithelium is cast off, forming an ulcer, which, in the graver 
cases, advances to perforation with escape of aqueous, and, 
finally, to sphacelus of the entire cornea; or the inflamma- 
tion moderates, swelling subsides, discharge lessens, and the 
products of inflammation are gradually absorbed without 
involvement of the cornea, or, if involved, it recovers with 
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opacity and, probably, anterior synechia. The prolonged 
inflammation, rather than its intensity, decides the question 
of corneal infection. The keratitis is induced by interruption 
of the blood supply, the result of pressu re on the pericorneal 
and episcleral vessels from exudation in that region. The 
serum may become partially absorbed, but the conjunctiva 
is still elevated and uneven from the presence of more or 
less exudation. During and for several weeks after the 
termination of the acute stage, the conjunctiva of both lids, 
the upper lid more especially, projects in horizontal ridges 
with deep furrows between them resembling granular con- 
junctivitis, caused by the excess of inflammatory exudation, 
which persists long after the other symptoms of inflamma- 
tion have subsided. 

The cause is infection. Ophthalmia neonatorum is caused 
by the absorption by the conjunctiva of other as well as 
gonorrhoea! pus. The mother giving birth to an infant 
which becomes, in a day or two, affected with this disease, is 
necessarily a subject of gonorrhcea. In other words, 
the vaginal secretion causing the disease, is not always 
gonorrhceal in character. The inflammation primarily 
attacks one eye, and is conveyed by the inter-communicat- 
ing nasal ducts, or by carelessness, to the other, or both 
eyes are affected simultaneously and from a single cause. 

Treatment in the acute stage consists in applications of 
ice, or ice water, renewed every few minutes day and night, 
thorough cleansing of the conjunctival sac with saturated 
solution of boric acid, which should be squirted into the 
commissure every half hour by means of an eye-dropper, or 
absorbent cotton may be used for the purpose. Nitrate of 
silver (grs. v to 5j or grs. x to .3J, if the discharge of pus 
; abundant) should be applied to the everted lids once 
r twice daily. These remedies, with atropine {gr. iv-.?j). 
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when the cornea is threatened or attacked, are the most 
effective. In the subacute stage, nitrate of silver in dimin- 
ishing strength, and at increasing intervals, until the palpe- 
bral regions are of normal smoothness, mild antiseptic 
washes, and vaseline applied to the lids at night to prevent 
the gluing together of their free margins, are indicated. 

Phlyctenular, Lymphatic, Scrophulosis or Herpetic 
Conjunctivitis is a frequent affection among children. It is 
characterized by the formation in the conjunctiva of one or 
more blebs containing serum or pus. The vessels supply- 
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ing the affected region, are injected and pursue a tortuous 
course from the fornix to their endings at the phlyctenule. 
Other parts of the conjunctiva are but slightly, if at all, 
injected. The symptoms are not severe, except in the pur- 
ulent form, and cau.se the patient little inconvenience. At- 
tention to the diet, pure air. out-door exercise, the removal 
of the cause of reflex irritation, such as worms in the intes- 
tinal canal, and difficult dentition, the daily application to the 
margin of the lids of I'agenstecher's ointment, and thorough 
cleansing of the parts with a saturated solution of boric acid 
will, usually, cure the inflammation in a few days. Relapses 
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are likely to occur, involving the same or the other eye, 
or the two eyes simultaneously. 

Croupous Conjunctivitis is an acute, highly contagious 
inflammation of the conjunctiva, characterized by the for- 
mation on a part or on the whole of the conjunctiva of a thin, 
yellowish-white membrane, composed of albuminoid and 
cellular substances, which is detached without difficulty, 
leaving a bleeding point or surface. The disease has a ten- 
dency to recur. It is an infrequent affection, confined prin- 
cipally to children, and while the symptoms — swelling of the 
lids, chemosis, thin and abundant discharge, pain and heat 
— are severe, the cornea is rarely involved. During the for- 
mation of the croupous membranes, caustics must be avoided, 
and, instead of their use, ice compresses, antiseptic lotions, 
and powdered quinine, dusted over the diseased surface, 
employed. After the acute stage, a blenorrhoeal conjunc- 
tivitis persists, and this is successfully combated by the 
application of the nitrate of silver (gr. v-5j). 

Diphtheritic Conjunctivitis is an acute, intense, con- 
tagious inflammation, characterized by the deposition in 
the subconjunctival tissue of a yellowish-white membrane, 
so closely interwoven with the conjunctiva that its detach- 
ment is difficult. The local symptoms — swollen lids, exten- 
sive chemosis, acute pain, heat, and sanious discharge — are 
severe and very marked in character. There is superadded 
to them, in some cases, the constitutional symptoms of 
diphtheria. The cornea is often destroyed through ulcer- 
ation. In the course of a week, the false membrane and 
surrounding conjunctiva become necrosed and slough off, 
leaving a deep ulcer, which heals slowly. A more or less 
extensive cicatrix remains to permanently alter the con- 
tour of the lid. When the characteristic diphtheritic pro- 



cess has subsided, a purulent or semi-purulent conjunc- 
tivitis remains. The disease attacks one or both eyes, is 
sporadic or epidemic, may precede or follow similar mem- 
branes in the throat or nose, or run its course as a purely 
local affection. 

The prognosis is not favorable. The treatment, during 
the formation and continuance of the membrane, is antiphlo- 
gistic and antiseptic. Atropine iocaliy, and constitutional 
remedies, suited to the age and necessities of the patient, 
should be employed. Salivation is recommended in adult 
patients. 

Xerosis is a dryness of the conjunctiva due to destruc- 
tion of the papilla and follicles through atrophy of the 
mucous membrane from severe and long-continued inflam- 
mation (diphtheritic or granular conjunctivitis), or to the 
improper and continued use of caustics. The functions of 
the eye are interfered with, and may be destroyed, through 
resulting opacities of the cornea. Treatment is of little 
avail. Constant instillations of glycerine is said to be 
palliative. 

Pterygium is a vascular membrane, triangular in shape, 
closely resembling in appearance and structure the con- 
junctiva, on which it is superimposed. Its base corresponds 
with the curve of the sulcus at the inner canthus, and the 
growth extends horizontally until the ape.x has invaded 
the subepithelial layer of the cornea. Its apex may thus 
cover in part, or completely, the pupil. It may appear in 
both eyes simultaneously or be confined to one. In rare 
instances it is developed from the outer canthus. It is an 
affection of slow growth, and is most frequently found in 
elderly persons who have been exposed to wind and rain 
through many years of active, outdoor life. Sailors are 
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peculiarly liable to the affection. It should be regarded as 
an hypertrophy of the conjunctiva, the result of constant 
exposure to the elements, rather than as an inflammation. 




Tumors. — Pingueaiia is a small, yellowish-white, fatty- 
like growth, usually noticed between the cornea and inner 
canthus. It is harmless. Granuloma, or Polypi are not 
infrequently found attached to the conjunctival surface 
after an injury or operation; they should be excised. 
Dermoid cysts, lipoma, sarcoma, and m elan o- sarcoma are 
also found in the conjunctiva. They should be removed 
and the wound cauterized. 



PART VI. 

DISKASES OF THE LIDS AND LACRYMAL 

APPARATUS. 

CONGENITAL MALFORMATIONS. 

CoLOBOMA is a fissure of one or both lids, and is often 
associated with similar deformities of the iris, choroid, and 
palate. 

Epicanthus (Fig. 45) is a widening at the base of the 




nose, caused by a redundancy of the skin in this situation. 
The internal angle of each palpebral fissure is partly 
covered, and the fissures apparently shortened. When a 
fold of skin at the centre of the interpupillary space is 
elevated by forceps, the deformity temporarily disappears. 

Ptosis (Fig. 46), is a drooping, partial or complete, of the 

upper lid, from paralysis of the levator palpebrs branch of 
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the third nerve. This condition is most apparent when the 
patient's gaze is directed upward. The deformity may be 
relieved by operation. 



TRAUMATISM. 



Incised and punctured wounds, involving only the lids, 
and not penetrating to the eye-ball, should be sutured and 
treated antiseptically with the double purpose of preventing 
deformity and promoting resolution. 




Burns from acids, alkalies, molten lead, scalding water, 
etc., may lead to disastrous results from the formation of 
cicatricial contractions, which terminate in distortion of the 
lids, adhesions between their free margins, and consequent 
narrowing of the palpebral fissure, and lead, not infrequently, 
to destruction of the conj unctival sac. The aim of the treat- 
ment is to prevent marginal and surface adhesions, and the 
formation of cicatricial and distorting bands, by traction and 
the constant application of oil dressings to the wounded 
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surfaces. When the wound is superficial, involving a large 
portion of the lid, skin grafting should be employed, and 
when the lid is destroyed, a plastic operation becomes 
necessary, the deficient or lost tissue being supplied from 
the adjoining parts. 

Contusion, " black eye," is usually the result of violence, 
such as a blow. The loose connective tissue of the lids 
becomes swollen, ecchymosed, and presents a bluish dis- 
coloration, which is a source of annoyance rather than of 
danger. The condition may be speedily relieved by the 
alternate application of hot and cold water, to which is 
added, in the proportion of one to eight, the tincture of 
arnica, or a wash of the chloride of ammonium, gr. v-Sj, 
may be substituted. 

INFLAMMATIONS. 

Phlegmon, abscess, is an acute, purulent, circumscribed 
inflammation of the cellular tissue, attended with redness, 
swelling, pain, and localized elevation of the temperature. 
The abscess is at first hard, gradually increases in size, 
softens, and has a tendency to point through the skin. It 
may be the result of injury, of cold, or develop without 
assignable cause. When situated near the inner angle, the 
abscess should not be confounded with acute inflammation 
of the lacrymal sac. 

A threatened abscess, may be aborted by the local appli- 
cation of cold, and by the internal administration of calcium 
chloride, of which a two-grain pill should be given every 
two hours until four pills are taken. When the inflamed 
area presents a central induration, poultices, followed by an 
early incision, parallel with the margins of the lid, are 
indicated. After incision, the parts should be frequently 
cleansed with antiseptic lotions, and supported by a com- 
press. 
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Hordeolum, Stye, is a localized inflammation in or 
near the bulb of an eyelash. It rapidly advances to pustu- 
lation, and is accompanied by redness, pain and swelling, 
particularly when situated at the outer angle, and by local, 
and sometimes general, increase of temperature. There is 
usually a succession of styes, one following another at 
irregular intervals for several weeks or months. The cause 
is to be found in some refraction error, or in an impover- 
ished condition of the system. Treatment: cold com- 
presses in the early stage to abort, and hot poultices, 
later, to hasten suppuration. A small incision may be 
made through its apex, or the tumor left to open spon- 
taneously. 

Blepharitis is an inflammation of the lids, acute or 
chronic, dependent upon disease of contiguous parts, such 
as the various forms of conjunctivitis, orbital disease, ery- 
sipelas, etc. 

Marginal Blepharitis is a chronic inflammation of the 
free margin of the lids. In its early stage, it is character- 
ized by an induration around, and hypersecretion of, the 
sebaceous glands with the formation of minute pustules, 
which rupture, leaving small ulcers. The secretion, drying, 
forms crusts which become matted with the ciliae. When 
the crusts are removed, the edge of the lid presents a series 
of excoriated and bleeding points. The entire margin is 
finally involved in the inflammatory process, the ciliae fall 
out, and are replaced by a few fine and misdirected hairs, 
or they may be altogether absent. The symptoms are red- 
ness, swelling, itching, and a sensation of heat, aggravated 
by the use of eyes in near work, by smoke and other 
atmospheric impurities. It occurs in children and young 
adults, as a result of reflex irritation, ametropia, and scrofula. 

Treatment — ^The cause should be ascertained and re- 
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moved ; the ametropia corrected by the proper lens ; the 
reflex irritation from painful dentition, or from intestinal 
worms, relieved by suitable remedies, and in scrofula, tonics 
and alteratives administered with good food, fresh air, and 
healthy surroundings. The crusts should be dissolved by 
mild alkaline washes, sodii bicarb., or biborate, gr. v-5j, the 
ulcers stimulated by touching them with a pledget of 
cotton soaked in silver nitrate, gr. v-5j, and, once or twice 
daily, an ointment of the yellow or red oxide of mercury 
(gr. j, vaseline 5j) applied, or, in stubborn cases, aristol in 
the same strength can be substituted for the mercury. 



AFFECTIONS OF THE SKIN. 

Erythema, Eczema, and Erysipelas appear occasionally 
on the lids, as elsewhere on the body, as a local manifestation 
of the general affection. They are to be treated on the prin- 
ciples laid down for these diseases. 

CEdema is a symptom of orbital disease, of purulent 
conjunctivitis, and of nephritis. In all cases of oedema 
without local cause, the urine should be examined for 
albumin. It requires no special treatment. 

Emphysema is an escape of air into the cellular tissue 
adjoining the lids, induced by violent sneezing, blowing the 
nose, and by asthma. Compression by a roller bandage 
is the only treatment necessary. 

Rodent Ulcer begins at the margin of a lid, usually 
the lower, as a small excrescence which, in time, falls off", 
leaving an excoriated surface. This slowly increases in 
size until it has destroyed, after the lapse of many months 
or years, the lid and neighboring tissues. The pain is 
inconsiderable. The treatment consists in the early and 
complete excision of the diseased part. 
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Epithelioma presents in its initial stage similar appear- 
ances to the rodent ulcer, but is distinguished by the 
rapidity of its growth, lancinating pain, thin, offensive, 
ichorous discharge, and by its tendency to recur after exci- 
sion. It occurs, as does the rodent ulcer, in elderly per- 
sons. Early excision is the treatment. The application 
of glacial acetic acid, repeated tri-weekly until the ulcer is 
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I cicatrized, has been advocated. It, together with other 
remedies of the same class that have been proposed from 
time to time, is not to be employed, however, when the 
patient is willing to submit to an operation. 

Lupus is a tuberculous infiltration of the lid, and occurs 
usually as an extension of the disease from neighboring 
structures. All treatment heretofore devised has been 

I simply palliative. No cure has yet been found for tubercle. 
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Xanthelasma is a fatty degeneration of the skin, of 
a bright yellow color, occurring in symmetrical patches on 
the lids of both eyes near their inner angle. They should 
be excised and the healthy skin drawn together by sutures. 

Chancre is a specific, indurated sore of the lid, due to 
direct contagion, having the same features and followed by 
the same constitutional infection, that characterize chancre 
in other situations of the body. The treatment is anti- 
syphilitic and constitutional. 

Chalazion (Fig. 47, a) is a small cyst developed in the 
tarsal cartilage from obstruction of a meibomian duct, 
damming its secretion. It is a common but insignificant 
tumor, easily removed by excision. 

EccHYMOSis is an effusion of blood beneath the skin or 
conjunctiva from traumatism, or from idiopathic rupture 
of a small vein. No treatment is necessary. 

Milium is the name given to a minute, hard, pearly-like 
growth, situated on the margin of the lids, or in the skin. 
It requires no treatment, but may be readily removed if the 
patient so desires. 



AFFECTIONS OF THE EYELASHES 

Trichiasis (Fig. 48) is that condition in which the ciliae 
assume, as a result of chronic disease of the conjunctiva, 
independent directions, some normal and others distorted. 
Those turned against the cornea should be pulled out, or 
their bulbs excised. 

DisTiCHiASis(Fig. 49) is the condition in which there is a 
second irregularly placed row of lashes, congenital or ac- 
quired, partially or wholly in contact with the cornea. This 
is a painful complication of chronic conjunctivitis. Friction 
of the distorted hairs against the cornea produces a super- 
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ficial keratitis with permanent impairment of vision in 
some cases. The treatment is depilation. The hairs should 
be removed as often as they appear. 




Alopecia is a falh'ng out of the lashes due to granular 
conjunctivitis, blepharitis marginalis, or to constitutional 
disease (syphilis). The predisposing cause should be ascer- 
tained and treated. 




Pediculus Pubis, crab-lice in the cilia;, are sometimes 
found in those who are filthy in their persons and surround- 
ings. They cause intolerable itching, which is relieved, 
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aod the crabs destroyed, by the daily application to the 
free margin of the lids of the yellow oxide of mercury 
ointment. 

ACQUIRED DEFORMITIES. 
Entropion (Fig. 50) is a partial or complete itiVLrsioit of 
the ciliary margin of the lid. It is sometimes noticed as 
the temporary result of spasm of the orbicularis muscle, 
induced by the long-continued application of a pressure- 
bandage after operations, but is more often found as a per- 





^H manent deformity, caused by atrophy of the conjunctiva 

^H and consequent abnormal convexity of the tarsal cartilage, 

^H from granular conjunctivitis, or traumatism. The affection 

^H is, in a large majority of cases, complicated by vascular 

^H inflammation of the cornea, and of the conjunctiva of the 

^H inverted lid. Temporary entropion is relieved by drawing, 

^^k and holding, the edge of the lid outward by adhesive 

^H strips fastened to the neighboring skin. Many operations 

^H have been devised for the permanent cure of entropion, 

^H which is not easily remedied. Advancement of the tendon 
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of the palpebral muscle has, in our hands, given the best 
results. 

Ectropion (Fig. 51} is a partial or complete eversion of 
the margin of the lid, and, like entropion, is sometimes 
found as a transient symptom of inflammatory swelling of 
the lid. or as a permanent deformity from paralysis of 
the orbicularis muscle. It is, however, most frequently 
caused by cicatricial contraction of the palpebral or neigh- 
boring integument, the result of destructive injuries, such a.s 
burns, wounds, etc., involving these parts. When of long 

Fig. si. 




standing, the exposed conjunctiva becomes iiypertrophied. 
From eversion of the puncta lacrymalia, tears collect in the 
conjunctival sac, and flow over the cheek, causing still more 
irritation. If the upper lid is afiected, the cornea may suffer 
from adhesion of particles of dust. In the transient form, 
recovery of the normal position of the lid ensues when the 
cause is removed. In the permanent form, a plastic opera- 
tion is the only measure by which relief can be obtained. 

Blepharospasm is an involuntary closure of the lids 
from tonic or clonic spasm of the orbicularis muscle. The 
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abnormal contraction of this muscle is reflex, excited by 
photophobia, foreign body in the cornea, neuralgia, and 
by accommodative or muscular strain. The condition may 
manifest itself by an occasional twitching of the lids, so slight 
as to be hardly noticeable, local chorea, or, by the forcible 
closure of the lids, lasting a considerable length of time. 
The cause should be ascertained and relieved. In young 
persons, the defect will be found, in many cases, to be due 
to an error of refraction, or Tiiuscular anomaly, correction 
of which will result in a cure of the spasm. Division of 
the supraorbital nerve has been advised in otherwise in- 
tractable cases. If the affection is found to be due to some 
constitutional dyscrasia, remedies addressed to the general 
system, rather than to the local manifestation, will, of course, 
be indicated. 

Blefharophimosis is a narrowing of the palpebral fissure, 
consequent upon long continued inflammation of the con- 
junctiva. The proper length of the commissure should be 
restored by the operation of canthotoniy or canthoplasty. 

Ptosis is a drooping of the upper lid from paralysis of 
the levator palpebrje muscle, or from an increase in weight 
of the lid in chronic thickening and induration. The 
former, is a symptom of central or spinal disease, when not 
due to an affection of the orbit. Iodide of potassium, mer- 
cury, strychnia and electricity, are proper remedies to em- 
ploy when the initial lesion is in the cerebro-spinal system. 
Surgical interference is warranted under the same condi- 
tions that govern operations for paralytic strabismus. 

SvMBLEPHARON (Fig. 52) IS a cicatHciai adhesion, partial 
or total, of the lid to the eyeball, the sequel of destructive 
inflammation of the conjunctiva from burns or extensive 
ulceration. It is relieved by operation. 

Anykloblepharon (Fig. 53) is a union of tlic free mar- 
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gins of the lids from traumatism or ulceration. Trauma- 
tism severe enounli to cause complete adhesion between 




Ahky loblepharon. 



the ciliary margin of the lids, will alsc 
and treatment, under these conditions, 



destroy the cornea, 
is unavailing. 



DISEASES OF THE LACRYMAL APPARATUS. 

HvpERTRornv of the lacrymal gland, the position of 
which is shown by dotted line, Fig. 54, is occasionally 
met with in young persons as a small, movable tumor 
situated in the upper and outer angle of the conjunctival 
sac. It is not attended by pain, or other signs of inflam- 
mation, but the eyeball, against which it rests, is pressed 
downward and inward, causing double vision, the chief 
symptom of which the patient complains. The treatment 
consists in the free administration of tonics, such as the 
syrup of the iodide of iron, cod-liver oil, etc., and in a 
nourishing dietary. 

Abscess of the lacrymal gland is a rare affection, usually 
chronic, and is the result of injuries, and of chronic inflam- 
mations of the conjunctiva. Its presence is determined by 
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a fluctuating sweiling at the site of the gland. It has a 
tendency to rupture through the skin, causing fistulc, and 
should be incised as soon as fluctuation is determined. 

FisTULE of the lacrymal gland is the sequel of an abscess 
that has opened spontaneously. It remains patulous be- 
cause of the constant discharge through it of tears 
mingled with pus. The opening thus formed should be 
closed by cauterisation, and a new one made into the con- 
junctival sac. 




Malposition, or diversion of the puncta laciymalia, which 
normally lie in contact with the conjunctiva of the ball, 
prevents the escape of tears which collect in the conjunc- 
tival sac, giving rise to epiphora, or watery eye. The con- 
dition is brought about by paralysis of the orbicularis 
muscle, chronic thickening and eversion of the lid from 
conjunctivitis, and by the other causes of ectropion. If the 
normal position of the lid cannot be re-established by 
massage, slitting up of one or both canaliculi, with their 
permanent transformation into gutters, will afford partial 
relief. 
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Stricture of the nasal duct may form in any part of its 
course, but the junction of the bony and cartilaginous por- 
tions is usually the site. It is caused by chronic inflam- 
mation of the conjunctiva, or of the Schneiderian mucous 
membrane of the nostrils, lessening the lumen of the canal. 
Its constant and annoying symptom is epiphora. A small 
swelling is common on the site of the lacrymal sac, which 
by pressure exudes tears and mucus backward through 
the canaliculi. 

Blennorrhcea, Dacryocystitis, abscess, and fistule of the 
lacrymal sac, are common sequelae of stricture. 

{a) Blennorrhcea. — The mucous lining of the sac becomes 
inflamed from the presence and pressure of retained tears, 
forming a small tumor which exudes, when compressed, a 
glairy fluid (tears and mucus mingled) into the conjunctival 
sac, or downward through the stricture into the nostrils. 
This stage of the affection is termed mucocele, 

(J?) Dacryocystitis is a purulent inflammation of the 
lacrymal sac, following blennorrhcea as a later consequence 
of stricture, characterized by greater tumefaction, and by a 
discharge largely composed of pus, which the patient is 
compelled to express many times in the course of the day. 
Complaint is made of constant overflow of tears, pain and 
swelling at or near the inner angle of the lid, and of dis- 
turbed function. 

{c) Abscess is the culmination of an acute dacryocystitis, 
and is manifested as a rapidly developing inflammation of 
the lacrymal sac with extensive invasion of the surrounding 
parts, such as oedema, redness, and excessive swelling of 
the lids, so great in some instances as to produce closure 
of the commissure. The sac is exceedingly sensitive to 
pressure, and the abscess, if allowed to pursue its course 
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uninterruptedly, will eventuate in necrosis of the bone, and 
in a fistulous opening through the skin. 

(d) F!si///c {Pig. 55) is the establishment of a pathological 
channel from the lacrymal sac to the cutaneous surface, 
through which the products of inflammation are discharged. 

Treatment. — In the earlier stages of stricture, massage 
and the local application to the conjunctiva of astringents, 
injected by lacrymal syringe into the canaliculi, or simply 
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dropped into the conjunctival sac, may be sufficient to abort 
the disease. The following is a useful lotion for the purpose : 

R . Boric add, gr. v 

Zinc sulphate ^.\ 

Waier 3J. 

When it is clearly established that medication alone will 
not bring about a cure, the stricture must be either dilated 
or divided. This method of treatment is not in all cases 
satisfactory, and should be employed only when other and 
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less radical measures have proved to be unavailing. When, 
however, the swelling at the site of the gland contains pus, 
as well as tears and mucus, the operation can no longer be 
delayed with safety to the patient, or with credit to the 
surgeon. The local application of lead water and laudanum, 
leeches, attention to the bowels, kidneys and skin, may 
abort an abscess during its formative stage. When the 
tumor shows a tendency to point it must be freely incised. 
No attempt to pass a probe is advisable until the swelling 
and tenderness have subsided ; it may then be treated as a 
stricture. The fistulous opening will usually close without 
direct medication when the normal passage for the escape 
of tears has been re-established ; if, however, the natural 
process of healing is too slow, union may be promoted by 
cauterization of the walls of the fistule. When it is not 
convenient for the patient to see the surgeon every day or 
two, a substitute for frequent probing is the leaden or silver 
style, which may be introduced and allowed to remain in 
the duct for several weeks or months, for the purpose of 
keeping the stricture dilated. 
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PART VII. 

DISEASES OF THE CORNEA AND OF THE 

SCLERA. 

In corneal inflammations, the surrounding minute vessels, 
straight and parallel (terminals of larger conjunctival and 
subconjunctival vessels, which in health are empty of 
blood and invisible), are, with few exceptions, injected. 
This zone of vascularity is known as the pericorneal ring. 
Inflammations of the cornea (corneitis, keratitis) are divided 
into two classes, superficial and deep. 

SUPERFICIAL AND VASCULAR. 

In vascular inflammations of the cornea, newly formed 
arteries and veins, given off from the conjunctival vessels, 
ramify over the corneal epithelium. These vessels vary 
in size, length and number, involve a part or the entire 
surface of the cornea, appear early or late in the course 
of the disease, and may become entirely absorbed without 
leaving a trace. 

Phlyctenule (Fig. 56). — Phlyctenular keratitis is charac- 
terized by the presence of one or more small cysts, which 
form on the limbus cornea, or in any other part of its 
surface, containing serum and lymph cells. The outer 
wall of the cyst is formed by the corneal epithelium. 
After the lapse of a few days, the bleb breaks through its 
epithelial wall and its contents escape, leaving an ulcer. 
In a few hours after the appearance of the phlyctenules, 
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vascular ofishoots from the conjunctiva pursue a tortuous 
course to the diseased spot or spots. There is usually a 
leash of these vessels, four or five in number, with its base 
on the limbus and its apex in the phlyctenule. The disease 
manifests itself oftenest in children, especially those- who 
have inherited a scrofulous diathesis, and is developed by 
improper nourishment, poor .sanitation, and reflex disturb- 
ances (teething, worms, etc.). 

The main symptoms are photophobia, lacrymation, and 
acute pain. The blister, characteristic vascularity, and re- 
sulting ulcer sufficiently mark the disease. If the phlyc- 
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Phlyctenular Ulceb. 

tenule is single, it is usually found on the cornea in front of 
the pupil, or, if multiple, is manifested as a series of pin- 
point cysts or ulcers on limbus. The disease disappears 
without trace or sequelEe in ten or fifteen days, under proper 
treatment, which consists in restricting the diet, regulating 
the bowels, and in the use, locally, of yellow ointment and 
atropine. 

Herpes is an accompaniment of catarrhal disease of the 

respiratory and intestinal tracts. One or more vesicles 

form on the cornea, in any situation, rupture and leave an 

■ ulcer with transparent floor, and clear cornea surrounding 

it, or, if infected by micro-organisms, the base of the ulcer 
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is yellow, and a considerable portion of the surrounding 
cornea infiltrated and destroyed. It should be treated as 
an uicer. 

Pannus is a superficial vascular infiltration of the cornea 
with partial destruction of its epithelium, caused by granu- 
lar conjunctivitis. The epithelial layer of the cornea, usu- 
ally the superior half, in some instances the entire surface, 
is traversed by a leash of blood-vessels given off from the 
conjunctival arteries and veins. These newly-formed and 
tortuous vessels, largest at the periphery, are directed 
toward the centre of the cornea. There may be only a 
single vessel, or the entire cornea! surface may be trans- 
formed into a velvety, beefy-looking mass with temporary 
destruction of vision. The cause is due either to friction 
of the roughened lids over the sensitive corneal epithelium, 
or to an extension into the cornea of the true granular pro- 
cess. The cornea between the vessels is infiltrated with 
lymph-cells, and on its surface are minute facets of ulcera- 
tion. These pathological changes are usually limited to 
the anterior layers of the cornea, do not often involve the 
structures underlying Bowman's membrane, and affect 
primarily the cornea underneath the upper lid. 

Pain, intolerance of light, lacryraation, swelling, and injec- 
tion of the conjunctival and ciliary vessels, are the usual 
symptoms. Prognosis is, as a rule, favorable, notwith- 
standing the long duration of the cause, but the recurrent 
and extensive destruction of the epithelium, and infiltration, 
lead to some permanent impairment of vision, and. in some 
cases, to conical cornea, and to corneal staphyloma. Treat- 
ment is directed to the granular conjunctivitis, which is 
always the causes of pannus. Atropine and hot-water appli- 
cations, in conjunction with the treatment of the granular 
lids, are useful. 
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NoN- Vascular Superficial Keratitis. 

Herpes is the name given to the appearance, in groups 
on the cornea, of minute round vesicles in an eye already 
affected by catarrhal conjunctivitis. Calomel dusted into 
the conjunctival sac is the only treatment required. * 

Ophthalmic Herpes Zoster is the formation, during an 
attack of frontal herpes, of a number of small vesicles on 
the cornea. These vesicles rupture, form ulcers, and leave 
opacities. There is incomplete anaesthesia of the cornea. 
The treatment is by atropine, pressure bandage, and by the 
internal administration of quinine, arsenic, and bismuth. 

Resorption Ulcer is a superficial, non-vascular loss ot 
corneal substance without severe symptoms. The pericor- 
neal injection is not marked. The ulcer forms in an eye 
previously healthy, or in one which is already the seat of 
corneal or conjunctival disease. The bottom of the ulcer 
nearly always ^remains clear, and the surrounding tissue is 
not infiltrated. The disease shows little tendency to in- 
volve the iris. Atropine and local irritants, are the reme- 
dies indicated. 

Profound Keratitis. 

Deep Ulcer (Fig. 57) is inflammatory, differing from 
the resorption ulcer in its involvement of the deeper 
layers of the cornea, and in its tendency to perforate. It is 
a localized loss of corneal substance attended by signs of 
active inflammation. The floor and margins of the ulcer 
exhibit a yellowish discoloration, the adjoining parts are 
infiltrated, and pus forms in the anterior chamber (Fig. 58), 
hypopyon, or there is a collection of pus in the most 
dependent portion of the cornea, onyx. The inflammation 
is acute, the pericorneal and conjunctival injection marked, 
and iritis- may complicate the affection and aggravate the 
attending symptoms — pain, photophobia, lacrymation, and 
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loss of function. The prognosis will depend on the size of 
the ulcer, its site, and on the severity of the inflammatory 
process. The more central the ulcer, the more damaging 
it will be to vision. All deep ulcers of the cornea leave a 
permanent cicatrix, — dense and white when complicated 
by iritic adhesion (anterior synechia). 

Treatment. — Atropine, hot water, leeches to the temple, 
saturated solution of boric acid, applied every two hours, 
repeated and persi.stent cauterization of the floor and sides of 
the ulcer with the thermo-cautery, or silver nitrate (gr. 
XX-5J), the instillation of eserine (gr. ss-.5j) every two hours 
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during the day, and atropine (gr- iv-.^j) once or twice during 
the night, are indicated. Eserine is employed in threatened 
perforation to contract the pupil, thus diminishing intra- 
ocular pressure and supporting the tissues behind the 
diseased cornea, as well as for its beneficial local action on 
the cornea itself, while the atropine is given to prevent 
maximum contraction of the iris under myotic in- 
fluence, and closure of the pupil by exudation. The pressure 
bandage may be employed. When spontaneous perfora- 
tion is imminent, its worst features may be avoided by in- 
strumental perforation. The treatment after perforation is 
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by antiseptic washings of the wound with a saturated 
solution of boric acid, eserine, and by a pressure bandage 
which is allowed to remain undisturbed for 48 hours. The 
general system should be supported by tonics. 

Serpiginous Ulcer (Fig. 59) is a destructive purulent in- 
filtration of the cornea with a decided tendency to advance 
in extent and in depth. It may attack any portion of the 
cornea, is usually longer than it is broad, arc-shaped, and sur- 
rounded by streaks of opacity running into the clear cornea. 
The ulcer is yellowish in color, attended by moderate signs 
of inflammation, and not infrequently manifests itself in 
persons whose general health is at a low ebb. It is often 
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associated with disease of the conjunctiva and lacrymai ap- 
paratus. Onyx, hypopyon, and iritis, are frequently present. 
The treatment is the same as that given for other forms of 
deep ulcer. 

Interstitial or Parenchymatous Keratitis (Fig. 60) is 
a disease involving, as its name suggests, the deeper tissues 
of the cornea, which become infiltrated by lymph cells. The 
appearance of the cornea is that of a piece of ground glass. 
The epithelium is partly destroyed, ariiJ the iris lies hidden 
behind the gray opacity thus formed. The pericorneal 
injection is very marked, while that of the conjunctiva ■ 
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is either slight or altogether absent. Vision is markedly 
reduced. Photophobia is intense, lacrymation profuse, 
but the pain slight; indeed, it is often altogether absent. 
The disease is slow and insidious, lasting from three weeks 
to many months. The opacity may entirely di.sappear, 
leaving, in the more favorable cases, irregularities in the 
corneal curve, or becomes dense and remains permanently. 
The iris may become adherent to the lens capsule, and 
occlusion of the pupil by infiammatory exudation occur. 
In the severer cases, blood-vessels are formed in the inter- 
stices of the cornea. The disease occurs among scrofulous, 
syphilitic, and anaemic young subjects, and is noted by 
some writers as a symptom of inherited syphihs. 
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Treatment is by atropine, heat, dry or moist, locally, and 
by mercury, iodide of potassium, syrup of the iodide of iron, 
and other tonic remedies, systemic ally. The patient's eye 
should be protected from light, but not from the atmosphere. 

Abscess begins as a single or multiple collection of 
grayish, inflammatory deposits in the corneal stroma, circum- 
scribed by healthy tissue which eventually breaks down, 
forming a single large cavity containing pus. The color 
now changes to a straw-yellow, the surrounding cornea 
is striated, opaque, and bereft of its epithelium. Hypo- 
pyon and onyx are common. The abscess has a tendency 
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to increase in size until the enveloped pus and corneal debris 
are discharged through an anterior or posterior perforation. 
Iritis of severe type, is a usual complication of corneal 
abscess, which, in some cases, is even followed by capsular 
or lenticular cataract. Iritic adhesion to the corneal 
cicatrix, or the formation of anterior synechiae, is a common 
sequel to perforating abscess, just as it is to perforating 
ulcer not preceded by collections of pus. 

Abscess may occur as a result of traumatism, purulent 
conjunctivitis, the exanthematous fevers, paralysis of the 
fifth pair of cranial nerves, or from exposure, alcoholic ex- 
cesses, and from the debility of old age. The symptoms 
are lacrymation, pain, photophobia, and loss of function. 

Treatment. — Alternate instillations of atropine (gr. viij-5j) 
and eserine (gr. j-5j), as directed under the treatment for 
ulcer, should be employed, and the eye bathed frequently 
with a solution of the bichloride of mercury (i to 3000). 
When the abscess threatens to perforate spontaneously, a 
free instrumental opening should be made by Saemisch's 
incision. After the escape of the aqueous and collapse of 
the anterior chamber following perforation, the cornea must 
be supported by a pressure bandage, which should be left 
undisturbed for seventy-two hours, except in blennorrhoeal 
abscess, when the treatment is mainly directed to the dis- 
eased conjunctiva. 

Neuro-paralytic Keratitis is caused by pressure upon, 

or disease of, the ophthalmic division of the fifth nerve, which 

has become paralyzed, the tissues supplied by it losing their 

sensibility. The cornea is destroyed through loss of 

nourishment, disintegration of the trophic fibres, or from 

exposure to foreign bodies, air, etc. The surgeon should 

endeavor to remove the cause, and to keep the lids forcibly 

closed throughout the continuance of the disease. 
12 
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Necrotic Keratitis is a rapid destruction of tlie cornea 
without marked signs of inflammation, caused by maras- 
mus, and other exhaustive diseases of infancy and early 
childhood. 

Arcus Senilis, Annulus Senilis, is a partial or complete 
ring of fatty degeneration of the cornea about i mm. from 
the limbus. 

Sequel,!'; of Corneal Inflammations. 
Opacities of Cornea. — A nebula is a faint, tnacula an 
easily seen but translucent, and leucoma a dense, white opa- 
city of the cornea. In young persons, or when the opacity is 
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recent, absorption may be induced by mild irritants, e.g., 
finely powdered calomel dusted against the cornea, or 
yellow ointment applied to the margin of the lids once or 
twice daily, Eserine (gr. ss-.5j) dropped into the conjunctival 
sac daily, may also prove beneficial. To improve vision, an 
iridectomy, opposite clear cornea, may be made, providing 
a new pupil for the transmission of light. 

Conical Cornea (Fig. 61) is a thinning and cone-like 
projection forward of the cornea, without alteration in its 
transparency, or other sign of inflammation. It is a chronic 
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and slowly progressive affection, the result of inherent weak- 
ness of the corneal stroma. It commonly occurs in persons 
between fifteen and thirty years of age, and is first sub- 
jectively noticed by a deterioration in vision, about which 
the patient will consult the surgeon. The condition is 
detected by the use of Placido's disc, or by the distorted 
image of a window frame on the patient's cornea, as well 
as by retinoscopy, in which the shadow is broken into a 
series of circular rings, and by the ophthalmoscope, which 
shows a varying degree of myopia as the gaze is directed 
through different parts of the cornea. The general refrac- 

FiG. 63. 




Total Staphyloma of the Cornea and Iris. 

tion is myopic, but a minus spherical, or a combination of a 
minus spherical and a minus cylindrical glass, will be found 
to be of very little service, since the cornea has many radii 
of curvature. Treatment is of very little value, either by 
correcting the refraction, or by operation. 

Staphyloma (Figs. 62 and 63) is a bulging forward of 
the opaque cornea, which has been so weakened by disease 
that it gives way to the normal pressure of the intraocular 
fluids. It involves a part, or all of the cornea, according to 
the intensity of the inflammation of which it is a sequel. 
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Frequently the iris and lens are dislocated forward into the 
deepened anterior chamber, the former adhering to the 
posterior surface of the staphyloma, and the latter becom- 
ing opaque. Secondary glaucoma, with ciliary staphyloma, 
are not uncommon complications, and blindness more or 
less complete is the rule. Treatment is unavailing. Am- 
putation of the cornea or enucleation of the ball is indicated 
when the disfigurement is great, or the sufTering severe. In 
children Critchctt's operation is advisable, since the remain- 
ing stump includes two-thirds of the ball, and does not 
prevent development of the lines of the orbit, as does an 
enucleation performed in early life. 

TuMOKS of the cornea usually occur as extensions of in- 
flammatory new formations from the conjunctiva, or from 
the deeper orbital tissues. Dermoid cysts, melanoma, pig- 
mented sarcoma, and melanotic cancer may grow directly 
from the cornea. The treatment is by excision or enuclea- 
tion of the ball. Recurrence of these growths is probable. 



DISEASES OF THE SCLERA. 

SCLERiTis is a localized inflammation of the scleral tissue, 
rheumatic in origin as a rule, characterized by slight swell- 
ing, pain on pressure, active injection of contiguous ciliary, 
deep pericorneal and conjunctival vessels, which impart to 
the diseased area a purplish bue. There are no signs of 
corneal or iritic involvement. The localized swelling and 
redness, and rheumatic history, render the diagnosis easy. 
The course of the disease is protracted, relapses frequent, 
and the pain severe. There may be temporary loss of 
function. 

Treatment. — Dry heat locally, salicylates, phosphate of 
sodium by the stomach, and con6nement of the patient 
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to warm apartments, in which the light is subdued, are 
indicated. 

Staphyloma (Fig. 64). — Anterior staphyloma, or ciliary 
staphyloma, is a bulging outward of the sclera in the 
ciliary region, the result of long-continued increased intra- 
ocular pressure, as in secondary glaucoma, and involves in 
its distention, the underlying portion of the ciliary body or 
choroid. The sclera becomes gradually thinner, assumes 
a bluish discoloration, and the portion of the uveal tract 
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involved in the process atrophies, and its place is occupied by 
inflammatory exudations. There may be one or more pea- 
sized staphylomata, or the entire anterior half of the globe 
may form a single large, staphylomatous mass, involving 
ciliary body, lens, iris and cornea. The function of the 
eye is entirely and permanently destroyed. Amputation 
(Critchett's operation), or enucleation of the ball, is to be 
performed, when the tumor is large enough to warrant 
surgical interference. 

Posterior Staphyloma (Fig, 65). — The pathogenesis of 



134 



A MANUAL OF CLINICAL OPHTHALMOLOGY. 



bulging of the sclera (n on -traumatic) at the posterior pole 
of the globe, is dissimilar to the form just described. It is 
always present in high degrees of myopia, and its growth is 
dependent on the same causes that develop myopia. It is 
a true distention of the sclera, adjacent to the optic nerve, 
preceded by absorption of the choroid which so weakens 
it, that it cannot maintain its normal curve against the intra- 
ocular pressure. The true cause, and growth, of malig- 

Vu:. 6s. 




nant myopia, whether inherited or acquired, are associated 
with weakne.s.s of the sclera, and its tendency to stretch, 
in this situation. The process is chronic and not attended 
by any evidences of inflammation in the sclera or adjoining 
coats. The staphyloma is at once seen by the ophthalmo- 
scope as a white placqiie, limited to one side (temporal), or 
surrounding the nerve with irregular small blotches of 
pigment distributed over its surface, traversed by retinal 
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vessels. It is more or less distinctly bounded by choroidal 
tissue. Occasionally in advancing, or very high myopia, 
a second distention, joined to the first by a small ridge 
of normal sclera, and known as secondary staphyloma, 
is found. Patches of atrophied choroid in the foveal region, 
detached from the staphyloma, are not unusual. 



PART VIII. 

DISEASES OF THE CRYSTALLINE LENS AND 

LENS CAPSULE. 

LENTICULAR OPACITIES. 

Cataract is an opacity of the lens, either congenital or 
acquired, and under these two heads the various forms of 
cataract are divided. 

Congenital Cataract is a development during intra- 
uterine life, as a consequence of anomalous structure or of 
embryonic disease, of certain distinctive opacities, which 






Posterior Polar Cataract. 

have been classified and described under the following ap- 
propriate headings : — 

(a) Central Cataract is a small, round, dense white 
spot in the nucleus. 

{b) Anterior Polar Cataract is an aggregation of 
numerous minute points of opacity grouped around the 
anterior extremity of the axis of the lens, sometimes 
associated with, and dependent on, pyramidal capsular 
cataract (exudation from the iris). 
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{c) Posterior Polar Cataract is a similar opacity at 
the posterior pole of the lens, produced, probably, by the 
premature abolition of the hyaloid artery. Anterior and 
posterior polar cataract frequently co-exist in the same lens, 
and may be united by a line of opacity (fusiform cataract). 

(d) Zonular or Lamellar Cataract, the form most fre- 
quently found, is an opacity involving one or more layers or 
strata of the lens about half-way between the periphery and 
nucleus, the portions within and without this ring re- 
maining transparent. The opaque lamella is seen by the 
ophthalmoscope to be of a dull gray color, sharply defined 
from the surrounding clear cortex, through which an indis- 
tinct view of the fundus can sometimes be had. The 
diagnosis is easily made when the pupil is dilated. 

Total Congenital Cataract. — The lens is either en- 
tirely opaque at birth, or opaque in its centre, the opacity 
rapidly advancing during the first few months of extra- 
uterine life, in the latter case, until the whole lens is opaque. 
The lens is at first soft and of normal size, but eventually 
shrinks and hardens from calcareous transformation. It is 
usually hereditary. 

It is of interest to know that while the varieties 
of cataract described above are in the majority of cases 
congenital, others, that resemble them in every way, are 
acquired through traumatism, local inflammations, and 
general disease, such as rachitis, convulsions, etc. Con- 
genital cataract may be monocular or binocular. The 
acuity of vision in any given case, will depend on the degree 
and extent of opacity in the pupillary area. Some subjects 
are enabled to pass through the school period, learning to 
read, write, etc., while others will be enabled to distinguish 
large objects only. Late in life, congenital cataracts are 



inclined to become wholly opaque. The treatment is by 
discission, or iridectomy. 

Acquired Cataract. — Traumatism, local inflammations, 
and debilitating constitutional affections, may produce catar- 
act at any age. The pathological process is primarily a dis- 
turbance of nutrition, and secondarily a disturbance of the 
anatomical relations of the strata of the lens — absorption 
of the fluid, and sclerosis of its fibrous elements. In young 
individuals, twenty-five to thirty-five years old, the lens is 
soft, and lenticular opacities occurring in persons under the 
age of thirty years, are designated " soft " cataracts, while 
the term "hard" cataract is applied to opacities occurring 
in older persons. 

Traumatism, perforating corneal ulcer, chronic iritis and 
cyclitis, choroiditis, detachment of the retina, retinitis pig- 
mentosa, and diabetes, are among the ascertained causes 
of cataract in the young. Treatment: discission. 

Senile Cataract. — The word senile is employed to de- 
scribe opacities occurring in persons of greater age than 
thirty years, and which can be ascribed only to senile 
change. Of course, the causes that are operative in the 
production of cataract in the young, are also operative in 
its production in older persons, and cataracts thus pro- 
duced are not, properly speaking, senile, but secondary — 
secondary to traumatism, or to disease. 

Senile cataract is either " incipient" or '" mature." The 
former is said to be nuclear when its starting point is in the 
centre, and eoriical when the opacity begins in the pe- 
riphery of the lens. 

It may be observed, in connection with the natural his- 
tory of cataract, that a myopia of 3" or 4", due to swelling 
of the lens, usually precedes the loss of transparency. The 
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opacity commences as a few short streaks, seen as dark lines 
by the ophthalmoscope, in the cortex at the line of union 
of the different lens segments, or as a circular dark body 
limited to the nucleus, the process advancing by involvement 
of neighboring clear tissue until the entire lens is included. 
The period of growth from incipiency to maturity varies in 
different cases. It may be completed in a few months 
or in the longer lapse of years. Mature cataract becomes 
hypermature by a further tissue metamorphosis, the cortex 
becoming fluid, the fibres broken and irregular, and the 
lens shrunken, and infiltrated with myelin, cholesterin, and 
calcareous formations. 

Among the clinical features of cataract, it may be noted 
that one eye is, as a rule, first affected, its fellow following 
in the morbid process after a varying lapse of time. The 
patient suffers no pain, and consults the surgeon for the 
relief of gradually failing sight, which is very likely attributed 
to the lack of proper glasses. All objects are seen through a 
veil or mist which increases to blindness, or perception of 
light only, with increasing and finally complete opacity of 
the lens. Such patients will very often not seek advice until 
the second eye is affected. By oblique illumination, the lens 
will show dark streaks, or areas, behind the pupil. By the 
ophthalmoscope, the opacity is clearly outlined against the 
red reflex of the fundus until the cataract is very nearly 
matured. The opacity is fixed, moving only with the 
movement of the ball (diagnosis between lenticular and 
vitreous opacity), and is seen immediately behind the pupil. 

A cataract is " ripe," and ready for operation, when, by 
oblique illumination, the opacity is seen on a plane, or 
nearly on a plane, with the pupillary margin, when vision 
is reduced to the perception of large moving objects, such 
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as the hand, twelve inches away from the eye, and when 
light projection is possible in all parts of the visual field. 
(Patient is directed to look straight forward, and correctly 
give the position of the light as it is moved by the surgeon 
in the different situations. This the patient will only do 
when there is no serious defect of the eye ground.) Ex- 
ceptionally, cataracts should be extracted before maturity, 
e.g., when both lenses are involved to the extent of pro- 
hibiting the necessary occupation of life. It is conservative 
surgery to operate on the eye first affected, when both are 
ripe. 

Treatment: extraction. Ninety per cent, regain useful 
vision. 

Traumatic Cataract. — A contusion of the ball, ruptur- 
ing the lens capsule, disturbance of the anatomical arrange- 
ment of the layers or sectors of the lens, or laceration of 
its capsule by a foreign body, whether or not the lens is 
pierced, will lead to a partial or complete opacity of the 
crystalline body. As a rule, the entire lens participates in 
the morbid process. Immediately following the injury one 
or more stripes of opacity radiate through the lens, which 
swells and partly protrudes into the anterior chamber, where 
partial absorption takes place. Iritis is a frequent accom- 
paniment of traumatic cataract. 

Treatment: in young subjects, the lens will probably 
undergo absorption without operation ; in elderly persons, 
it must be extracted. 

Dislocation of the Lens may exist congenitally, but 
it is more often acquired. A congenital anomaly of the 
vitreous or choroid is the underlying cause in the former, 
and the latter, may be ascribed to contusions, or to the direct 
and forcible contact of a foreign body. The lens substance 
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usually becomes opaque, although it sometimes retains, 
in the congenital form, its transparency for many years. 
No treatment is advisable. In acquired dislocation of the 
lens, extraction should be performed when possible. 

Aphakia, absence of the lens, is most frequently met 
with in persons upon whom discission or extraction has 
been performed. The diagnosis is made by the history, the 
appearance of the eye, — deep anterior chamber, trembling 
of iris, absence of the small inverted image of a candle held 
a short distance from the eye (Purkinje*s sign), high degree 
of hypermetropia, and by the loss of accommodation. 

Treatment : glasses for far and for near. 



DISEASES OF THE CAPSULE OF THE LENS. 

Depositions on the Anterior Surface are found, such 
as the remains of the embryonic pupillary membrane, the 
exudation from iritis, and cicatrices from temporary adhe- 
sions to the cornea, following perforating ulcer. On the 
posterior surface, the terminal remains of the hyaloid artery, 
and the deposition of irregularly shaped flocculi, precipi- 
tated from the vitreous, are occasionally found. 

Wounds. — The capsule of the lens may be lacerated, 
and this injury is followed, in young persons, by retraction 
or gaping of the divided margins, produced by extrusion of 
lens matter, and by partial opacity of the anterior portion 
of the capsule. Slight wounds of the capsule in elderly 
persons are inclined to heal. Opacity of the capsule 
anteriorly, together with opacity of the adjoining lens, 
may entirely clear up. 

Secondary Cataract is a loss of transparency of the 
capsule following, in a few weeks, extraction of the lens. 
13 
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Treatjnent, — When the opaque capsule occupies the 
pupillary space, an opening should be made in its centre by 
means of two needles, or by division with a small sickle- 
shaped knife ; or, when possible, the opaque capsule should 
be extracted through an opening made in the cornea near its 
scleral margin. 



PART IX. 

DISEASES OF THE UVEAL TRACT. 

CONGENITAL ANOMALIES OF THE IRIS. 

Aniridia is an absence of a part, usually the pupil- 
lary margin, or of the entire iris. It is an uncommon 
affection, and is found associated with other .congenital 
defects, such as posterior polar cataract, or microphthalmus. 

CoLOBOMA is a fissure of the iris, with its base at the 
pupillary margin, and its apex at or near the periphery. A 
similar defect in the ciliary body and choroid coat often 
co-exists. It is an indication of arrested development. 

Persistent Pupillary Membrane. — The pupillary space 
is occupied in the foetus by a thin, web-like membrane 
which occasionally remains after birth, as a few fine 
threads, running obliquely across the pupil, attached to 
the anterior surface of the iris. They might easily be 
mistaken for posterior synechiae, but their origin from the 
anterior surface and not from the inner pupillary border, 
their fineness and uniformity of outline as contrasted with 
the irregularly shaped and dentated inflammatory adhe- 
sions, as well as their very slight influence on the mobility 
of the iris, will determine the diagnosis. 

PoLYCORiA is a multiple pupil, formed by an imperfect 
coloboma, or by the remains of a persistent pupillary mem- 
brane, which divides the otherwise normal pupil into two 
or more spaces capable of contraction and expansion. 

Albinism is that congenital condition in which the uveal 
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tract, the hair, eye-brows and lashes, contain no pigment 
cells. When the subject faces a bright light, the red 
reflex of the fundus shows through the pupil and inter- 
stices of the iris. Indistinct vision, from the imperfect 
absorption by the choroid of the rays of light and from 
myopia, congenital or acquired from the necessity of hold- 
ing objects close to the eye, and photophobia, are invari- 
ably present. 



DISEASES OF THE IRIS. 
Hyper.*f.mia of the Iris is an abnormal fullness of 
its vessels preliminary to iritis, or accompanying inflamma- 

FiG. 67. 





Posterior Synechia. 



tion of the cornea, or of other and deeper-seated portions 
of the eye. It is recognized by the presence of enlarged 
vessels on the surface of the iris, its indolent response to 
variations of light, and by its lessened expansibility under 
the influence of mydriatics. The symptoms of hyper^emia 
are those of the disease it inaugurates or accompanies. 
Plastic Iritis (Fig, 67). — The conjunctiva in plastic iritis, 
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the most common inflammation involving the iris, is usually 
inflamed and chemosed, with a deep-seated partial or 
complete pericorneal zone of purplish vascularity. The 
iris, which also shows increased vascularity, is discolored 
and tumefied, and discharges on its surface, and in its par- 
enchyma, a tenacious lymphoid exudation, which quickly 
and permanently binds, if the disease is left uncontrolled, 
its pupillary border to the anterior surface of the lens cap- 
sule, thus forming posterior synechia. The synechiae, dis- 
colored by an intermixture of pigment from the uveal tract, 
visibly project in ragged edges from the pupillary margin. 
These adhesions may unite a part of the pupillary border 
to the anterior capsule of the lens, partial synechia, or the 
entire posterior surface of the lens may be adherent to the 
lens capsule (total or complete synechia), annihilating the 
posterior chamber. The pupillary space may be in part 
or altogether occluded by the membranous exudation, and, 
in such instances (they are not infrequent), the capsule imme- 
diately behind this space, is likely to become opaque, and 
the mobility of the iris lost. In this condition its response 
to mydriatics, is nearly or completely abolished, and the 
functions of the eye temporarily destroyed ; for vision is 
diminished in proportion to the extent and density of the 
exudation. Pain in the ball, radiating to parts supplied 
by the supra-orbital and infra-orbital branches of the fifth 
nerve, is felt. Increased lacrymation and intolerance of 
light, are also marked symptoms. Tension remains nor- 
mal. Sensitiveness over the ciliary region is excessive. 
The disease runs a course of from two to six weeks, or even 
longer. Chronic iritis as an independent affection rarely, if 
ever, exists. 

The word " chronic " as applied to plastic iritis, has refer- 
ence to the recurrent acute attacks, which are prone to occur 
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from a disturbance of function caused by attachments be- 
tween iris and capsule, or from chronic inflammation of the 
neighboring parts. 

Iritis may under treatment recover without sequelse ; 
usually, however, synechia and minute patches on the lens 
capsule, mark the sites of adhesive exudation, and vision 
may be destroyed through pupillary occlusion. It is not 
infrequently found that a complete annular synechia re- 
mains, cutting off communication between the anterior and 
posterior chambers through the ordinary pupillary channel, 
and secondary glaucoma is the natural and inevitable con- 
sequence, unless the inter-pupillary communication is re- 
established by iridectomy. It is the duty of the surgeon, 
when the existence of this condition is definitely determined, 
to urge this operation, and to refuse to treat the case if the 
patient declines its immediate performance. 

It is not always easy to determine the cause of plastic 
iritis. It is consecutive to inflammation primarily in- 
volving any portion of the uveal tract, and to trauma- 
tism. The presence of a foreign body may set up a plastic 
iritis, or it may arise idiopathically. The common cause 
of the disease, are syphilis, gonorrhcea, rheumatism, and 
scrofula, or tuberculosis. 

Treatment is local and constitutional. The patient should 
be confined to a properly ventilated but darkened room- 
Atropine(gr. viij-5j). hot-water bathing, and leeches to the 
temple, are to be employed, and actively employed, locally. 
If the disease is due to traumatism, the appropriate local 
treatment should be instituted ; if the outbreak is of rheu- 
matic origin, the salicylates are indicated; if syphilis is the 
cause, the patient should be mercurialized to the point of 
mild salivation,and mercury in lesseningdoses with the iodide 
of potassium, administered during the continuance of the 
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inflammation. The mercurials may be omitted if the affec- 
tion is due to gonorrhoea. In a word, the cause, whatever 
it may be, should be treated on general principles, inde- 
pendently of the local affection, the patient's strength nour- 
ished, and the general system built up by a generous dietary, 
tonics, and fresh air. 

Serous Iritis, Descemitis (Fig. 68), is recognized by 
the presence on the posterior surface of the cornea of a 
collection of minute points of exudation, and by a similar 
exudation, combined with larger and denser flakes, floating 
in the anterior portion of the vitreous chamber. The iris 
reacts sluggishly to the stimulus of light and accommo- 

FiG. 68. 




Serous Iritis. 

dation, and may present one or more minute posterior 
synechiae. Light does not pass readily through the floccu- 
lated cornea and vitreous, and there is a resulting deterio- 
ration of vision. The details of the fundus are indistinctly 
seen by the ophthalmoscope. The nerve is ill-defined, and 
the retinal vessels veiled, as in neuro-retinitis. These 
appearances are due, as a rule, to the clouded media, but 
in some instances are the results of a co-existing optic 
neuritis. The pain and injection are inconsiderable; they 
may, indeed, be altogether absent, and indistinct vision the 
symptom of which the patient most complains. The course 
of the disease is chronic, its etiology obscure, and the treat- 
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ment unsatisfactory. Mydriatics, mercurials and the iodi 

are, however, employed. Tlie nutrition of the lens is dis- 
turbed, streaks of opacity appearing in the cortex, followed 
by total opacity of the lens, in a small proportion of cases. 

Parenchymatous, or Suppurative Iritis. — In simple 
plastic iritis, exudation from the inflamed membrane is 
largely deposited in the anterior chamber and pupillary space, 
but in parenchymatous iritis, the inflammatory exudates are 
mostly confined to the tissues of the iris, which become 
swollen and spongy in consequence, and its color changes 
to a yellow or greenish-yellow, as the lymphoid cells un- 
dergo transformation into pus. The pupillary border of 
the iris is hypertrophied and thickened by fibrinous e.xu- 
dations, which project into, and sometimes obliterate, the 
pupillary space. The characteristic sign of purulent iritis, 
is the deposition in the anterior chamber of pus, which, less 
consistent and more fluid than the hypopyon of keratitis, is 
absorbed and re-formed rapidly. Commonly there is a for- 
mation in one or more sections of the iris of small collec- 
tions of cells, tuberculous or gummatous according to the 
origin of the disease. Vision is generally permanently im- 
paired. The treatment is practically the same as that already 
given for the plastic form of iritis, and should be pushed 
energetically and persistently. 

Mydriasis, Dilatation of Pupil, is (i) Idiopathic when 
it persists for many years in one or both eyes, or alternates 
from one eye to the other, and is associated, in most cases, 
with paralysis of accommodation. It is likely to obtain in 
several members of a family, and exists without apparent 
cause other than heredity. (2) It \?, artificial, s.nA transient, 
when the result of the instillation of a mydriatic; (3) syttip- 
tomatic when it is the reflex of a lesion in the brain or spinal 
cord, or from intra-ocular, or extra-ocuiar pressure ; {4) sme- 
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tional when due to anger, fright, or nervous excitement. If 
the mydriasis is long continued, the local instillation of eser- 
ine may be beneficial. If, however, the mydriasis is due to 
a lesion of the cerebro-spinal system, treatment is unavailing. 

Myosis, Contraction of the Pupil, is (i) artificial znA 
transient, when the result of the instillation of a myotic 
(eserine) ; (2) irritative when the 3d nerve, or its pupillary 
branch is excited to excessive action by central irritation, 
induced by the presence of a tumor, or by the continued, 
or strong contraction of other branches of the 3d nerve ; 
(3) refiex when due to neuralgia of the 5th nerve, or to in- 
testinal irritation ; (4) paralytic when the pupillary fibres in 
the cervical and dorsal plexus of the sympathetic are com- 
pressed or diseased from traumatism, aneurism, or other 
causes. Local treatment is useless when the myosis is the 
symptom of a central lesion. 

"Argyll-Robertson Pupil" is that condition in which 
the pupil contracts under the impulse supplied by the 
stimulus of the 3d nerve in the acts of convergence and 
accommodation, but not to the stimulus of light. 

Hyph^emia, or hemorrhage into the anterior chamber from 
the vessels of the iris, is spontaneous in sudden alteration in 
the tension of the ball, in glaucoma, and in menstrual irregu- 
larities ; and traumatic, in wounds, contusions and lacer- 
ations of the iris. In atrophied eye-balls, which are the seats 
of old hemorrhages, cholesterin crystals are sometimes 
found in the anterior chamber. Treatment is unnecessary. 

Detachment of the Iris from the ligamentum pec- 
tinatum, may occur as the result of a severe blow, and 
is always attended by hyphaemia, and by partial and tem- 
porary loss of vision. After the blood has been absorbed, 
the eye may regain normal vision. No treatment will 
restore the iris to its former position. 
14 
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TUMORS OF THE IRIS. 

Cysts. — One or more cysts, ranging in size from a pin- 
head to a pea, with solid or fluid contents, the result usu- 
ally of traumatism, may form on any part of the surface of 
the iri.s, and are attended with moderate inflammatory 
symptoms. They, together with the underlying iris, should 
be excised at the earliest possible moment. 

Tubercle is a collection of small, whitish elevations con- 
taining tuberculous matter, scattered over the surface, and 
coexist with similar growths in the choroid, They precede, 
or are developed, in a small proportion of cases, during 
general tuberculosis. 

Granuloma is a small benign tumor, resembling in 
appearance a granulation of the conjunctiva. The treat- 
ment is by excision with iridectomy. 

Gumma is a syphilitic tumor, springing from the stroma 
at the pupillary border, or near the periphery of the iris, and 
consists of a mass of spindle-shaped cells, gummous exuda- 
tion, and newly-formed connective tissue, brownish -yellow 
in color, round in outline, vascular at its base, and projecting 
as far forward, in some instances, as the posterior surface of 
the cornea. It makes its appearance at the end of the 
second or the commencement of the third stage of constitu- 
tional syphilis, and, like gumma in other parts of the body, is 
amenable to mercury and potassium iodide administered in 
large doses, 

DISEASES OF THE CILIARY BODY. 
Cyclitis, or inflammation of the ciliary body, is rarely an 
independent affection, but usually associated with disease 
of the iris or choroid, and should be considered as a com- 
plication, or concurrent symptom, in connection with inflam- 
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matory disease of these tissues. It is, therefore, an extension 
of inflammation of the iris, or choroid to the ciliary body, 
characterized by an increased sensibility to touch in the cil- 
iary region, and by the presence of opacities in the anterior 
portion of the vitreous humor. 

Treatment. — Locally, atropine, hot water applications, and 
leeches to the temple. Internally, mercury and the iodides, 
or jaborandi. 

Sympathetic Ophthalmia. — The course of sympa- 
thetic inflammation is marked by two distinct and separate 
degrees of advancement, the stage of irritation and the stage 
of inflammation^ which must be unmistakably recognized. 
The first stage, always the precursor of the second 
unless promptly discovered and checked by operation, 
is declared by a decrease in the range of accommodation 
in the eye not primarily affected, by photophobia, lacry- 
mation, slight pericorneal injection, sluggishness of the iris 
under the stimulus of light and of accommodation, and 
perhaps, by tenderness upon pressure over the ciliary 
region. Following, these symptoms, is the inauguration of 
the second stage with exudation into the anterior chamber 
and pupillary space, vitreous opacities, pain, moderate swell- 
ing of the optic nerve, and oedema of the retina. The flame 
is now well lighted up in the eye, and, with the super- 
vention of hypopyon, iritis, occlusion of the pupil, opacity 
of the lens, shrinking of the vitreous, and retino-choroiditis, 
goes on to panophthalmitis, atrophy, and destruction of 
the ball. 

The disease is transmitted along the ciliary nerves, or 
the lymphatic sheath of the optic nerve, or both. 

It may be caused by a foreign body, hernia of the iris, 
anterior synechia, dislocated lens, a cysticercus, trauma- 
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tism, bony formation in the vitreous chamber, or by the 
irritation of an artificial eye. 

7rfaft«fK/.~— Enucleation of the eye inducing irritation, in 
first stage ; local remedies, and mercurialixation for the 
irido-choroiditis, in second stage, with enucleation of infect- 
ing eye, if it is hopelessly blind. 

Chronic Cyclitis is the term given to a chronic inflam- 
mation involving nearly all the tissues of the eye, eventu- 
ating in the abolition of function, and in atrophy of the ball, 
phthisis bulbi. As a result of traumatism, an unsuccessful 
cataract extraction, for example, the uveal tract becomes 
inflamed, the iris totally adherent to the lens capsule, pupil 
occluded, lens capsule and lens opaque (if not previously 
extracted), ciliary body destroyed (atrophied), vitreous 
opaque and shrunken, retina detached, and the ehoroid dis- 
organized. The cornea, which may or may not be opaque, 
is lessened in its diameters. If inflammation should sub- 
sequently attack the eye thus destroyed, as not infrequently 
happens, the occurrence of a sympathetic inflammation in 
the sound eye is to be apprehended, and guarded against. 
After the lapse of years, the vitreous body of an eye de- 
stroyed through chronic cyclitis, is replaced by a button of 
bone, deposited very gradually from the choroid, which, 
acting as a foreign body, irritates the ciliary nerves by con- 
stant friction, and leads to sympathetic involvement of the 
sound eye. An atrophied eyeball is, therefore, a constant 
menace to the integrity of its fellow, and the only c 
vative treatment is enucleation. 
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DISEASES OP THE CHOROID. 

Choroiditis. — In inflammation of the choroid, its stroma 
is infiltrated with amorphous masses of exudation and col- 
lections of densely packed cellular elements at the periphery, 
pole, or in the neighborhood of the optic nerve, varying in 
size from a minute point to the patches of the diameter of 
the disc, or even larger. The pigment layer of the retina is 
always disturbed. The pigment cells are either absorbed 
or undergo proliferation, collecting in masses at the circum- 
ference of the patch. The exudate becomes absorbed in 
the later stages of the disease, its site being marked by an 
absence of pigment as well as of vessels, and the overlying 
retina is partly destroyed through cicatricial contraction. 
The patches vary in shape, but are either round or oval 
as a rule. The vitreous contains opacities, and is generally 
fluid. In purulent choroiditis, pus cells are dispersed every- 
where through the meshes of the choroid and retina, and 
may completely fill the vitreous chamber. 

The retina and choroid are so intimately associated in 
structure and function, that chronic disease of the one 
must involve the other. The names given to the various 
clinical manifestations of choroidal and retinal disease de- 
pend on the membrane in which it originates, but in every 
case it is a retino-choroiditis. The effect on vision of retino- 
choroiditis will depend on the site of the exudation, whether 
central (at or near the fovea) or peripheral, and on the 
amount of retinal tissue destroyed. It is much less, as 
a rule, than the ophthalmoscopic appearance would 
indicate. 

Disseminated Choroiditis (Fig. 69) is a collection of 
small, roundish aggregations of yellowish, subsequently 
white, exudation, surrounded by deposits of pigment. 
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scattered at first irregularly throughout the periphery, and, 
finally, in the neighborhood of the disc and macula. They 
rarely increase in size. 

Areolar Choroiditis (Fig- 70). — In this form of cho- 
roiditis the patches, fewer in number and larger in size 
than in disseminated choroiditis, are deposited here and 
there throughout the fundus. 

Central Choroiditis is a limitation of the inflamma- 
tory and atrophic changes to the macular region. 

Central Senile Atrophy is characterized by absorp- 
tion of the choroidal tissue and destruction of the retina 
at and around the fovea, preceded, possibly, by apoplexy 
of the choroid. 

Central Guttate Choroiditis (Fig. 71) is the term 
employed to designate the deposition, immediately behind 
the retina, of from six to twelve minute chalk-like aggrega- 
tions involving the fovea, or adjacent to it, and associated 
with partial destruction of the retina. It is commonly 
found in old persons. 

Ophthalmoscopic Appearances. — By the aid of the oph- 
thalmoscope, the observer is enabled to determine variations 
from the normal in color, together with the size, site, shape, 
approximate number and character, of the discolorations de- 
scribed above. In the earlier stages of choroidal disease, 
the patches present a yellowish hue, which gradually 
assume, as the choroid is absorbed, the bluish-white color 
of the sclera, and are distinctly outlined by a black border 
of pigment. They vary in size and number, and are irregu- 
lar in shape. Occasionally a choroidal vessel is found run- 
ning across the patch. Among the patches, too, are often 
seen small black pigment spots, irregular in outline, which 
appear to be situated in the retina, as determined by their 
relation to the retinal vessels. The difference of level be- 
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tween the centre of the patch and the adjoining fundus Is 
always difficult, and sometimes impossible, to estimate ; if, 
however, the choroidal vessels have disappeared, and the 
retinal vessels pass .over the affected spot, it is safe to 
assume that the choroid is the main and original seat of 
the disease. 

In disseminated choroiditis the spots are numerous, and 
average about half the size of the disc. They are found, 




in the earlier stages of the di.sease, scattered over the equa- 
torial zone. In areolar choroiditis the patches are larger, 
several times the diameter of the disc, but fewer in num- 
ber, and usually involve the posterior pole. Round masses 
of pigment are spread, in its earliest stages, through the 
fundus, but these undergo gradual absorption, beginning in 
the centre and advancing to the circumference, leaving a 
white spot traversed by retinal vessels and outlined by 
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pigment. The pigment line, in turn, is often girdled by a 
zone of opaque retina. The earliest change discernible by 
the ophthalmoscope in central choroiditis, is a collection of 
pigment spots in a mass of exudation, elevating the retina 
at and in the immediate neighborhood of the fovea. As the 
disease advances the spots become confluent, the exudation 
shallower, and the branches of the small retinal vessels 
turning toward the fovea are seen to bend at the margin 
of the plaque. Eventually the choroid atrophies, and 
the overlying retina is destroyed, presenting the general 
appearances noticed in other forms of choroiditis. The 
whitish patch involving the foveal region in central senile 
atrophy, is preceded by no ophthalmoscopic evidence of 
inflammation. In choroiditis guttata, the ophthalmoscope 
reveals a collection, surrounding the fovea or between the 
fovea and disc, of pale yellow and glistening white dots, 
which have no clinical significance. 

In all forms of acute choroiditis, vitreous opacities are 
discernible by the ophthalmoscope. 

Symptoms in General. — The main symptom is an im- 
pairment of vision, the character and degree of which will 
depend on the site of lesion, the extent of retinal implica- 
tion, and vitreous opacities. The visual declination is, it 
may be remarked here, not so great as the ophthalmo- 
scopic appearances would lead one to suppose. The patient 
will complain of a grayish or blackish defect in the centre 
of the object in view (positive scotoma), or, later on, of an 
utter effacement of the object in its centre (negative scotoma), 
or of a distortion of the object (metamorphopsia), and of 
sparks or flashes of light or color when the lids are opened 
or closed, owing to an irritation of the retinal elements 
(photopsia). The patient will complain, too, of spots or 
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clouds which float before the sight, especially marked in a 
bright light. 

In purulent choroiditis, the pseudo-glioma of some writers, 
vision is lost in a few hours because of the quick destruc- 
tion of the choroid and retina. Pus can easily be seen, by 
oblique illumination, collected in the vitreous chamber. The 
anterior chamber is shallow, iris and lens adherent, and 
both pushed forward by the purulent mass. 

The causes of choroidal disease are numerous. Con- 
genital and acquired syphilis, traumatism, metastatic 
infarction due to epidemic and sporadic cerebro-spinal 
meningitis, and other contagious fevers, pyaemia, endocar- 
ditis, and high myopia, may be mentioned. 

Treatment. — In its early stages or manifestations, the dis- 
ease may be cured, or at least checked, by the energetic 
employment of the mercurials find iodides. The cause 
must be ascertained and treated on general principles. 



PART X. 

DISEASES OF THE VITREOUS. 

Hyalitis. — Inflammation of the vitreous is not an inde- 
pendent affection, but a development of cyclitis or choroid- 
itis. It is characterized by a change of consistency, 
opacities, and by partial disorganization of its own tissue. 
The opacities are of three varieties, namely, clouds of fine 
dust, significant of syphilitic disease of the choroid; 
membranes, following hemorrhage, retinal detachment, 
and syphilitic chorio-retinitis ; and threads, or irregularly- 
shaped, dense, separate flocculi, seen in high grades of 
myopia, and in the various forms of chronic choroiditis. 
Purulent infiltration and degeneration of the vitreous fre- 
quently follow the entrance into the chamber of foreign 
bodies, choroiditis metastica, entozoon, etc., and eventuate 
in phthisis bulbi. 

MusCiE VoLiTANTES are minute physiological vitreous 
elements, causing a subjective sensation of shadows floating 
before the eye, not revealed by the ophthalmoscope, and 
while their existence is annoying, they are of little patho- 
logical importance. The causative agency is supposed to 
be ametropia, since they are dissipated by its correction. 

Synchisis is the name given to a fluid condition of the 
vitreous. 

Synchisis Scintillans is the designation given to an 
accumulation of cholesterine and other crystals in the 
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vitreous, revealed by the ophthalmoscope as glittering or 
silver-iike reflections which move in al! directions. 

The prognosis of vitreous opacities should always be in- 
fluenced by the reflection that they are, in fact, the floating 
wrecks of a preceding destructive inflammation of the 
choroid and retina, — the visible marks of an inflammatory 
storm in these parts. 

Treatment is not encouraging. In opacities due to 
syphilitic disease, some improvement may be expected from 
mercury and the iodides. In a word, the underlying cause 
must be discovered and combated. The syphilis may yield 
to treatment, the hemorrhage be absorbed, and the foreign 
body removed by the proper treatment. 

Persistent Hyaloid Aktekv. — In intra-uterine life the 
lens is supplied with blood from the hyaloid artery, a 
straight vessel given off" to the posterior surface of the lens 
from one of the branches of the central retinal artery. It 
persists, as a fibrous cord, with its anterior end either 
attached to the posterior surface of the lens or floating 
unattached in the vitreous, in a small proportion of cases, 
and can easily be seen with the ophthalmoscope. 

FoHEiGS Bodies, such as metallic chips, splinters of 
wood, shot, etc., are sometimes driven with great force 
through the external coats of the eye, and find lodgment 
in the vitreous chamber, It is a serious accident, termi- 
nating in the partial or complete destruction of the ball from 
supervening purulent inflammation, and is, moreover, a pro- 
lific source of sympathetic ophthalmia. The diagnosis is 
determined by the presence of a superficial wound, sudden 
loss of vision, reduced tension, blood in the anterior and 
vitreous chambers, and. in some instances, by the ophthal- 
moscope and magnetic needle. 

A foreign body in the vitreous sometimes becomes en- 



DISEASES OF THE VITREOUS. 1 65 

cysted, and remains for years without giving rise to serious 
symptoms. Its removal, by means of a magnet, is advis- 
able when practicable. If vision is completely and perma- 
nently lost, leaving a painful ball, enucleation should be 
promptly performed. 



PART XI. 



GLAUCOMA. 



Glaucoma is a disease characterized by abnormally in- 
creased intra-ocular pressure, usually and arbitrarily 
described under two main divisions, primary ^nd secondary. 
The primary is subdivided into n on -inflammatory or simple, 
and inflammatory. 

Simple Glaucoma is a gradually advancing blindness 
with attendant, probably consequential, excavation of the 
optic nerve — "amaurosis with excavation." Its pathology 
is not understood. The syniptom.sare not readily suggest- 
ive of the disease. The patient complains of gradually 
diminishing vision, and nothing more, as a rule. Even the 
pressure symptoms are negatively conspicuous. In truth, 
the symptoms of simple glaucoma are so little characteristic, 
that a diagnosis between cataract, atrophy of the nerve 
from other causes, and simple glaucoma can be determined 
only by the ophthalmoscope ; and even with this instru- 
ment as an aid to diagnosis, it is not always possible to 
definitely determine whether the cupping of the nerve is a 
precedent and independent, or a subsequent and dependent, 
condition. The cup, usually involving the entire disc, is 
shallow, surrounded by a narrow zone of atrophied choroid, 
and the arteries on the disc pulsate spontaneously, or can 
be made to pulsate by pressure of the fingers on the globe. 
The field of vision is limited concentrically, or the nasal 
field contracted, while the extreme temporal field, with 
i66 
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possibly one or more scotomata, is preserved to the last. 
Both eyes are, in the majority of cases, affected, although 
the disease is further advanced in one than in the other, 
when the patient comes under observation. If the patient 
seeks advice at a certain stage of the affection, it may be 
found that one disc is totally and the other only partially 
cupped. The disease runs a very chronic course, several 
years intervening before blindness is complete. Com- 
plete restoration of vision is rarely attained. The progress 
of the disease may be controlled, under favorable condi- 
tions, by operation. 

Treatment, — Eserine ; iridectomy ; sclerotomy. 

Chronic Inflammatory Glaucoma. — In reference to 
the pathology of chronic inflammatory glaucoma (Figs. 
72 and 73), it may be stated that changes in the periphery 
of the iris, which lead to partial closure or obliteration of 
the spaces of Fontana, thus preventing the outflow of intra- 
ocular fluids, are common. But whether these changes in 
the iris are primary and causative, or secondary and inci- 
dental to the glaucomatous process, is a question that has 
never been definitely determined. The immediate effect of 
such occlusion or obliteration of the spaces of Fontana is to 
add to the amount of intra-ocular fluid, and hence to 
increase intra-ocular tension. Other pathological pro- 
cesses, namely, peripheral adhesion of the iris to the cornea 
through inflammatory exudation, vascular engorgement of 
the iris and ciliary body, atrophy of the ciliary muscle, oblit- 
eration of the choroidal vessels and atrophy of its tissue, 
closure of the lymph spaces, sclerosis and degeneration of 
the retina and optic nerve, are directly due and traceable to 
increased tension. This form of glaucoma is characterized 
by the occurrence, following a premonitory stage of vary- 



A MANUAL OF CLINICAL OPHTHALMOLOGY. 

ing duration, of attacks of true gSaucoma, lasting from 
twelve to twenty-four hours. 

The symptoms of the premonitory stage are: (i) early 
presbyopia, or a recedcnce of the near point, due to pres- 
sure on the ciliary muscle, the patient requiring a stronger 




(Urtica/ utliBH.) 



plus glass for reading than the age would indicate, and there 
may be also a real diminution of refraction (acquired Hy- 
permetropia) ; (2) a colored ring is seen around a gas flame, 
caused by slight opacities in the media and by the dilated 
pupil; (3) periodic obscuration of vision and ciliary neural- 
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gia due to temporarily increased pressure. The objec- 
tive signs present are increased tension, as determined 
by palpation over the closed lid, or directly on the 
sclera (normal tension is expressed by the letters Tn.; 
slightly increased tension by Tn. + i ; undoubtedly hard by 
Tn. + 2 ; stony hard by Tn. + 3 J when slightly less than 
normal, by Tn. — i ; undoubtedly soft by Tn. — 2, very soft 
by Tn. — 3) ; pulsation of the arteries on the disc, either 
spontaneous or easily induced by pressure on the globe. 
The intra-ocular pressure is so high that the blood enters the 
ball only with the systole of the heart, interrupting the con- 
tinuous flow through the artery, thus producing a systolic 
pulsation. This sign is not infrequently found in aortic dis- 
ease, and in exophthalmic goitre, and is occasionally found 
in persons apparently free from cardiac disease. Venous pul- 
sation has no pathological significance. The retinal veins are 
hyperaemic, tortuous, and expanded in calibre. The pupil is 
dilated and sluggish, a direct consequence of pressure on 
the ciliary nerves. There is, lastly, some opacity of the 
aqueous humor from the exudations of venous stasis. 

The prodromic stage may be said to be at an end, and 
true glaucoma begun, when, following one of these periodic 
attacks, the symptoms just described are unusually pro- 
nounced, with marked deterioration of vision. Each succes- 
sive attack is progressively severe, and occurs at lessening 
intervals, until the eye presents the distressingly character- 
istic appearances of glaucoma with vision entirely destroyed. 
The ciliary vessels are injected, the anterior chamber shal- 
low, the pupil widely dilated and immobile, the iris atro- 
phied, the lens partly opaque and slightly dislocated 
forward, the disc surrounded by a ring of atrophied choroid, 
and the eye, now blind, is the seat of periodic attacks of 
pain of the most excruciating character. 
IS 
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Treatment. — During the premonitory stage, an attack 
may be warded off by the instillation of a solution of eser- 
ine sulphate (gr. ij-5j), repeated every two hours until the 
symptoms are relieved. When the disease is unmistakably 
developed, iridectomy should be at once performed. 

Acute Inflammatoky Glaucoma. — A sudden outbreak 
of this disease, preceded in some cases by prodromic symp- 
toms, is announced by unmistakable signs. The conjunc- 
tiva is chemotic, the anterior ciliary and pericorneal vessels 
intensly injected, the cornea presents a steamy appearance 
and is denuded of its epithelium, the anterior chamber is 
shallow and the aqueous humor turbid, the iris widely 
dilated, oval and unresponsive to light, and but feebly, if at 
all, contracted by eserine, and the color of the pupillary space 
is grayish-green from opacity of the cornea and aqueous 
humor, and from reflection of light from the lens. The fundus 
is invisible. The patient complains of intense ciliary neural- 
gia, the pain radiating over the forehead and down the side 
of the nose, and of rapid and complete loss of vision, which 
is due to paralysis of the retina and optic nerve from exces- 
sive pressure. The attack lasts several days. The signs of 
pressure slowly subside, pain is diminished and finally disap- 
pears and vision is, in part, restored, although the eye never 
entirely regains its lost functions. Or, the acute may gradu- 
ally pass into the chronic form of the disease. An eye once 
attacked by acute glaucoma is predisposed to subsequent 
attacks. The optic nerve becomes excavated several days or 
weeks after the acute onset has subsided. The perform- 
ance of iridectomy should immediately follow the diagnosis. 

Fulminating Glaucoma is the term applied to those 
cases in which the above conditions are most pronounced, 
and vision is lost in a few hours. 

Treatment. — Iridectomy. 
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Secondary Glaucoma is a result of certain local, chronic 
inflammatory diseases in which the intra-ocular pressure 
becomes permanently increased with excavation of the optic 
papilla. Among the causes thus operative, may be men- 
tioned anterior and annular synechiae, traumatic cataract, 
dislocation of the lens, and intra-ocular tumors. The 
prodromal stage is wanting. The symptoms are identical 
with those of chronic inflammatory glaucoma. Prognosis 
is unfavorable. 

Treatment, — Iridectomy or sclerotomy. 

Glaucoma may be complicated with other diseases, such 
as cataract, detachment of the retina, atrophy of the optic 
nerve, etc. Its etiology is obscure. It affects persons who 
have passed the middle of adult life,* and preeminently 
those of a gouty diathesis. 

Glaucomatous Degeneration. — After an eye has been 
in the condition of absolute glaucoma for a varying period 
of time, which cannot be accurately stated, it under- 
goes secondary changes of a degenerative character. Its 
volume may be decreased from ulcerative processes in the 
cornea, through which the cataractous lens and part of the 
fluid vitreous are expelled by hemorrhages from the dis- 
eased vessels of the retina and choroid, phthisis btilbiy or 
the weakened sclera, unable to resist the abnormal intra- 
ocular pressure, becomes staphylomatous, and the diame- 
ters of the ball enlarged. During the period of glau- 
comatous degeneration, the globe is, ordinarily, the seat 
of intense pain. The ball should be enucleated. 



* Mr. Priestly Smith has advanced the theory, based on numerous carefully 
conducted examinations, that idiopathic glaucoma is, in the main, dependent 
on an increase in size of the crystalline lens which, he claims, is common in 
advancing life. 



PART XII. 

NON-INFLAMMATORY DISEASES OF THE 

RETINA. 

Hyper/EMIA is an increase in length and width of the 
large retinal vessels, recognized by their lateral and vertical 
tortuosity, dark color, pronounced light reflex, which ex- 
tends far out toward the periphery of the fundus, by an 
increase in the apparent number and size of the smaller twigs, 
and by the color of the optic disc, which presents a deep red 
appearance so nearly the color of the surrounding fundus 
that the normal contrast in color between the two parts 
is almost lost. Pulsating veins on the disc are not infre- 
quently found in the absence of disease, and are not patho- 
logically significant, when moderate and confined to the 
superior and inferior veins, but pulsation of the smaller 
veins, and especially when it is noticeable some distance 
from the trunk, must be accepted as an evidence of disease. 

Hyperaemia of the retina and nerve, when it is not the 
initial stage of an acute inflammatory process, is an indica- 
tion of local irritation from ametropic strain, an associated 
symptom of disease of the uveal tract, or an evidence of 
central congestion or inflammation. The normal retinal 
variations are so great, that the diagnosis is difficult. 

The cause should be determined and treated on general 
principles. 

Anemia of the retina is a symptom of constitutional 
dyscrasia. The calibre of the arteries is decreased, and 
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they are less numerous, relatively, on the disc than in 
health. The veins are unaltered, or slightly tortuous, and 
the disc pale. 

Embolism of the Central Retinal Artery (Fig. 74) 
is a clot or embolus, which cuts off tiie retina! circulation, 
and is immediately followed by complete and incurable 
blindness. The distal branches assume a thread-like 




appearance, and have ho light reflex. The veins are thin, 
the disc white, and pulsation in the arterici or veins c 
not be induced by pressure on the ball. Degeneration of the 
retina rapidly follows. It becomes opaque ; the opacity be- 
ing more pronounced in the region of the fovea, in which 
situation a well-marked, round, red spot (the choroid thus 
showing its normal color through the thinnest portion of 
the retina by contrast with the surrounding opacity) is dis- 
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tinctly seen. Atrophy of the retina and nerve follow. 
Embolus of a branch of the central artery of the retina is 
occasionally found, and the part of the retina nourished 
by the affected vessel, becomes opaque, the veins dilated, 
and localized hemorrhages, which appear as dark red 
blotches, with flame-like marginal serrations, occur. Vision 
is lost in the section of the field governed by the diseased 
retina. 

Embolus is caused by hypertrophy and valvular disease 
of the heart, atheroma, pregnancy, and Bright's disease. 

Treatment Is of no avail. 

The pathological changes of retinitis are modified by the 
cause, nature and tissue limitations of the process. The 
inflammation may be limited to the retina, or involve the 
optic nerve, papilla and choroid. 

In cedema, the fibre and nerve layer of the retina is infil- 
trated by serum, which separates its elements into spaces 
of varying size. The fibres are compressed, opaque, gran- 
ular, and swollen. The entire retina may be affected. 

In hemorrhagic retinitis, the blood primarily escapes into 
the nerve-fibre layer or immediately below it, and thence into 
the other layers, destroying the elements by compression. 
The interstitial coagula may extend forward into the vit- 
reous. The blood-cells break up finally, and the portion 
not absorbed is changed into lymph corpuscles, which form 
whitish or yellowish plaques. In extensive hemorrhage, 
the retinal pigment is disturbed and a pigmented cicatrix 
formed. Small hemorrhages may be, and frequently are, 
entirely absorbed. 

Hemorrhage of the Retina is a single, or multiple 
efliision of blood. It occurs, without preceding inflamma- 
tion, as the result of a blow, high myopia, choroidal disease, 
or as a symptom of some functional or organic disturbance 
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in other situations of the body. The exuded blood collects 
in one or more spaces, which are separated, one from 
the other, by compressed retinal tissue, and undergoes 
partial or complete absorption. The unabsorbed portion 
of the blood is formed into collections of lymph-cells, with 
alterations in the underlying pigment. Retinal hemorrhage 
is easily recognized by the ophthalmoscope as flame-shaped, 
or round, dark-red spots in the neighborhood of the disc or 
fovea. The presence of non-traumatic hemorrhage into the 
retina, is indicative of some grave disorder in other parts 
of the system — diabetes, or atheroma of the vessels, for 
instance. 

Opaque Nerve Fibres is a shiny, white and irregu- 
larly band-shaped opacity, a continuation forward into the 
fibre layer of the retina, of the white substance of Schwann, 
which normally stops at the scleral opening. It is phy- 
siological, and its only effect on vision is to increase the 
size of the blind spot. 

INFLAMMATORY DISEASES OF THE RETINA. 

Hemorrhagic Retinitis. — In this affection, the most 
prominent ophthalmoscopic symptom is extravasations of 
blood in the retina. The hemorrhagic areas are minute 
and numerous, scattered here and there throughout the 
fundus, and are, as a rule, in close proximity to the larger 
arteries. Spots of hemorrhage also appear on and in the 
immediate neighborhood of the swollen disc. The retina is 
opaque from oedema, the veins large, dark and tortuous, the 
arteries are conversely small, some of them appearing as 
white lines devoid of blood. The disc is hyperaemic, its 
outlines obscured by exudation, and small parallel fine 
stripes, hypertrophied nerve fibres, radiate from it into the 
retina. Yellow, or whitish round patches (old hemorrhages. 
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fatty degeneration, or choroidal exudation) are seen in 
the retina. The vitreous is partly opaque from hemorrhages 
into its substance from the choroid or retina. 

The retinitis may be considered either as the cause of the 
extravasation, as in neuro-retinitis from cerebral tumor, or 
as a result of it. In the latter case, the hemorrhagic spots are 
not so numerous, and are limited, moreover, to the retinal 
section in which an infarction or embolus has occurred, op 
exclusively to the region of the macula. 

The effect on vision, depends largely on the extent and 
site of the hemorrhage, and on the proportion of nerveand 
retinal tissue destroyed. Examination will reveal one or 
more scotomata, central or peripheral, with diminution of 
central vision from cedema of the retina and vitreous opa- 
cities. The disease may involve one or both eyes. 

Treatment must be determined by the cause. Rest, 
leeching, and counter-irritation arc indicated locally. 

Albuminuric Retinitis (Fig. 75). — The retina in this 
disease, is the seat of pathological changes. The papilla 
is cedematous and swollen, the surrounding retina cedema- 
tous, and slightly detached. The rods and cones are 
partly destroyed. The nerve-fibre layer is infiltrated with 
exudation. The fibres are hypertrophied, sclerosed, or 
transformed at intervals along their course into granules 
and fat cells, especially marked in the region of the macula. 
The vascular walls are thickened, and the lumen of the ves- 
sels contracted. Hemorrhages occur in the fibre and 
granular layers. 

Ophthalmoscopic e.vamination reveals a hypera^mic and 
;wollen disc, the outlines of which are lost, parallel white 
lines or stripes running into the retina, swollen veins, normal 
arteries, small hemorrhages in the neighborhood of the disc, 
round, white, small isolated patches of granular and fat cells. 
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and a stellate series of bright, glistening stripes of hypertro- 
[ phied and infiltrated fibres, which radiate from the macula. 
[ From these appearances, the diagnosis of kidney disease is 

easily made. 

The disturbance of vision is not so great as the appear- 
1 ances thus revealed might lead one to suppose. The acuity 




F of central vision is mudeiately 1 educud, but there is no limi- 
tation of the field, no scotoma, nor loss of color perception. 
The retinal changes occur, aSi a rule, late in the course of 
the disease, are chronic in character, and involve both eyes. 
They vary with the intensity of the kidney affection. If 
the nephritic inflammation is relieved, the eye lesions may 
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entirely disappear. Ordinarily, however, the diagnosis is 
grave. 

Treatment is general and symptomatic. 

Retinal hemorrhages, hemorrhagic retinitis with plaques 
of white degeneration, paleness of the disc, distended and tor- 
tuous veins, and vitreous opacities, are frequently observed 
as localized expressions, in many of the severer blood 
affections, such as leucocythemia, pernicious anaemia, and 
in diabetes insipidus and mellitus. Treatment should be 
directed, as in albuminuric retinitis, to the primary dis- 
ease. To promote absorption of the hemorrhage, iodide of 
potassium in small doses is recommended. 

Diffuse CiiRONic Rf,t]NIT1S is pathologically character- 
ized by an infiltration of the retina, the inner layers more 
especially, with lymph cells, numerous along the vascular 
areas, followed by the growth of interstitial connective tis- 
sue. The nerve fibre and molecular layers, thickened and 
permeated in spots by retinal pigment, finally atrophy, 
destroying in part the rods and cones. The choroid, in the 
majority of cases, participates in the morbid process as a 
disseminated choroiditis, and the optic nerve is swollen 
from infiltration of solid and fluid exudation. 

By the ophthalmoscope the papilla is seen to be hyper- 
remic, the edge of the disc indistinct, the choroidal ring 
veiled by oedema, the retina around the disc opaque, the 
opacity fading peripherally to the normal reflex, the arteries 
reduced in calibre, the veins distended, and all vessels more 
or less veiled in the neighborhood of the disc by the retinal 
opacity, which is more marked in this situation. The 
fluid vitreous is filled with fine, dust-like opacities, which 
float in clouds, or appear as dense and large membranes. 
Circular patches of atrophied choroid, surrounded by 
pigment, are frequently found near the periphery. Corneal 
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opacities and the marks of an old iritis, are sometimes 
observed. 

Symptoms, — Diminished central vision, particularly in 
dull light, floating clouds or spots, photopsia, metamorphop- 
sia, slight limitation of the field peripherally, deficient color 
sense in the late stages, and, frequently, scotomata. Diffuse 
chronic retinitis may be either monocular or binocular, is 
chronic in its course, liable to relapses, and ends, unless 
treated energetically, in atrophy of the optic nerve and 
retina. 

Tertiary and congenital syphilis, chronic choroiditis, 
and sympathetic inflammation, are among the common 
causes of the disease, which may, however, arise idio- 
pathically. 

Treatment consists in local blood-letting, counter-irrita- 
tion and mercurial inunctions, carried to the point of sali- 
vation, and in the liberal exhibition of the iodides. 

Retinitis Pigmentosa (Fig. 76) is chronic in its mani- 
festations. Gradually the nervous elements of the optic 
nerve and retina atrophy. The layers of the retina, which 
is involved in its entire thickness, are infiltrated with pig- 
ment, which collects in great abundance in the fibre layer, 
and especially along the blood-vessels at their bifurca- 
tions. Cystic degeneration occurs in places with complete 
destruction of the rods and cones. The vascular walls, 
arterial and venous, are thickened and their lumen so dimin- 
ished that they appear peripherally as white lines or fibrous 
cords. The optic nerve is* finally completely atrophied. 

Symptoms. — Central and peripheric vision slowly declines 
until the perception of light is lost, the field contracting 
concentrically, central vision being retained to the last. 
Night blindness (hemeralopia) is one of the earliest symp- 
toms of which the patient complains. Pigment spots of 
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curious shape, not unlike bone corpuscles, more numerous 
peripherally than around the disc, are revealed by the oph- 
thalmoscope. These spots are greatest in number at the 
bifurcation of the larger vessels. The disc is white, the 
arteries and vein.'i reduced in number, size and calibre, 




and are accompanied by white Knes. The light column i 
very fine, or altogether lost. 

The disease, usually developed in young persons, is 
hereditary, a frequent taint in the offsprings of consanguin- 
eous marriage, continues through a long course of years, 
and affects both eyes. 
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Treatment is of very little value ; electricity and strych- 
nine may, however, retard its course, and should be em- 
ployed. 

Detachment of the Retina (Fig. -j-f) is a separation 
from the choroid of all except its pigment layer. The 
detachment may be confined to a small area, or include 
the entire retina from the optic nerve to the ora serrata. It is 
caused by the sudden or gradual discharge of fluid from 
the choroidal vessels, the exudation of solid inflammatory 
new formations, the development of choroidal tumors, or 

Fig. 77. 




by contraction of the connective tissue elements of the 
retina. The detached retina floating forward in the vitreous 
is not at first appreciably changed from the normal, but it 
eventually becomes degenerated, thickened and opaque, 
from a diffuse hyperplasia and consequent atrophy of its 
nervous elements. The subretinal fluid is thin, yellowish in 
color, and contains fat, lymph, blood-cells, and cholesterin. 
The fluid may be altogether sanguineous. The vitreous is 
opaque, partly fluid, and partly transformed into connective 
tissue. Tension is diminished. " 

Symptoms. — There is a sudden loss of a part of the visual 



182 A MANUAL OF CLINICAL 0FHTHALH0L06V. 

field, the position and extent of which corresponds to the 
position and extent of the retinal detachment. Central 
vision is deteriorated, objects distorted or only seen in 
part, and black opacities float in the visual field. As the 
fluid changes its position, gradually subsiding to the most 
dependent portion of the fundus, the blindness correspond- 
ingly alters. A portion of the field is usually retained for 
a long period of time, but is eventually, and gradually, 
lost through cataractous formation, or other degenerative 
changes. 

The ophthalmoscope shows a blue-white or gray reflex, 
much nearer the obser\'er's eye than the bright red reflex of 
the healthy fundus surrounding it. The detached retina, 
which is seen most clearly with a strong convex glass (20 "), 
floats in wavy undulations, and, adhering to its uneven sur- 
face dark lines, vessels from which the central bright hne of 
reflex has disappeared, are seen. Floating vitreous opacities 
are invariably present. 

Detachment of the retina is caused by traumatism, high 
myopia with posterior staphyloma, tumors, hemorrhage, 
cysticercus, and, perhaps, by uncorrected presbyopia. The 
prognosis is unfavorable, although in a small proportion 
of cases, the retina returns to its normal position under 
treatment. 

Treatment. — The patient should be kept in recumbent 
position, a pressure bandage applied over the eyes, and 
hypodermic injections of pilocarpine, gr. \, repeated often 
enough to insure profuse perspiration, are administered. 
When the detachment i.s not caused by tumor, high 
myopia, or other evident organic change, an operation by 
which the subretinal fluid is allowed to drain off, is advis- 
able. 

Acute Central Retinitis, the result of exposure to 



DISEASES OF THE RETINA. 1 83 

direct sunlight, or to the reflection of the sun on snow or 
water, is an active inflammation of the foveal region, char- 
acterized by metamorphopsia, and central scotoma for white 
and colors. The ophthalmoscope shows one or more white 
spots at the fovea, circumscribed by a zone of redness, 
which gradually shades off* into the normal color of the 
fundus. The severity of the lesion will depend upon the 
length of time the eye has been exposed to the light. 
Complete recovery is unusual, but amelioration of the 
disease follows active treatment by strychnia, electricity, 
local bleeding during the congestive stage, and protection 
from light. 

HvPERiESTHESiA of the retina is a condition sometimes 
found in anaemic, hysterical women, and in hypochondriacal 
men, and gives rise to concentric, or irregular limitation 
of the visual field, and to deterioration of central vision. 
Lacrymation, photophobia, and blepharospasm are accom- 
panying symptoms. The ophthalmoscope shows no evi- 
dence of disease. Remedies should be addressed to the 
cause, the eyes put at rest, protected from light, and the 
system built up by tonics. 

An/esthesia of the retina is a rare, functional conse- 
quence of latent muscular insufficiency with co-existing 
ametropia. The acuity of vision, and the visual field, may 
be at first normal, but invariably deteriorate during exam- 
ination. The patient suffers from accommodative and muscu- 
lar asthenopia. The treatment is to correct the error of 
refraction by lenses, and the muscular anomaly by tenoto- 
mies. 

Glioma of the Retina is a cancerous growth, composed 
of softened nerve tissue infiltrated with small round cells, 
which spring from the retina. It is of rapid development, 
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invading the optic nerve, surrounding parts in the orbit 
and skull, and terminates fatally in a few months. 

Treatment. — Extirpation of the eye-ball. The disease 
shows a singular tendency to reappear in the second eye, or 
in the brain. 

Continued Exposure to bright light, or to its reflection 
from water or snow, or to dazzling flashes of lightning, may 
lead to structural changes in the retina near the fovea. 
They are revealed by the ophthalmoscope as a closely 
united collection of pale-yellow and small round spots. 
Patients suffering from this affection, complain of metamor- 
phopsia, and of diminished central vision or of negative 
scotoma. It is in some cases modified by treatment, but 
usually leaves the vision permanently crippled, the result 
of destructive changes of the retina at the fovea. 

Treatment consists in rest, and in protection of the eyes 
from light, in small doses of potassium iodide and mercury, 
and, locally, in blood-letting and counter-irritation. 



PART XIII. 

DISEASES OF THE OPTIC NERVE. 

The physiological variations of the optic nerve as seen 
by the ophthalmoscope are numerous, and by this means 
alone one is often unable to differentiate between them and 
pathological conditions. The disc in health varies in 
color ; it may be white with few vessels, or so red, from the 
presence of fine vessels, that it differs very little from the 
normal choroidal reflex ; it may show black points of pig- 
ment, or be partly or wholly surrounded by a well-marked 
pigmented ring of considerable breadth ; its surface may 
be plane, or it may present a small excavation in its centre, 
or nearly the entire disc may be physiologically cupped, and 
clearly show, at its bottom, the mottled connective tissue 
web of the lamina cribrosa. Venous pulsation may be 
present or absent. The size and divisions of the arteries 
and veins in health are not invariable. In many cases, all 
areas of the visual field for white and colors, and for sco- 
tomata, must be determined by the perimeter, and the 
acuity of vision ascertained, to confirm the previous diag- 
nosis by the ophthalmoscope. 

Optic Neuritis (Fig. yS), — This affection is character- 
ized by hyperaemia of the disc, which is heightened in color 
from the presence of numerous small vessels, exception- 
ally seen in the normal eye, and by an obliterative exuda- 
tion of inflammatory products into its excavation. The clear 
outline of the disc, thus swollen by serous and solid exuda- 
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tion is lost, and imperceptibly fades into the retina. The 
veins are distended and pulsate, the arteries either normal or 
reduced in size, while both arteries and veins are, in part, 
hidden by inflammatory exudates. The retina, in immediate 
proximity to the nerve, is streaked, thickened, and slightly 
opaque. In mild cases of optic neuritis, those usually classi- 
fied as hyperemia, the changes just cited are so slight that 




it is extremely difficult to arrive at a correct diagnosis ; on 
the other hand, they may be so considerable, as_ in choked 
disc, that even the site of the nerve can be only negatively 
determined by the blood-vessels. In the latter case, small 
hemorrhages on or near the disc are common. 

Papillitis is an indammation limited to the intraocular 
end of the optic nerve. The signs manifest by the ophthal- 



DISEASES OF THE OPTIC NERVE. 1 87 

moscope, correspond to those described in optic neuritis, 
and afifect the disc and retina immediately around it. 

Neuro-retinitis involves the retina, as well as the optic 
nerve, as in albuminuric retinitis, and is characterized by 
hemorrhages, patches of fatty degeneration, hypertrophy of 
its nervous elements, and deposition of pigment. 

Symptoms. — Gradual failure of central vision. The vis- 
ual field is contracted peripherally, or in sectors for white 
and colors, and these may involve one-half the field (hemi- 
anopsia). Central color scotoma is an occasional symptom. 
There is an absence of pain. 

In optic neuritis there is an exudation of serous and 
plastic material in and about the papilla, perivasculitis, 
formation of new blood-vessels, swelling of the nerve 
fibres, and oedema of the optic sheath just behind the 
sclera. At a later stage of the morbid process, the inter- 
cellular infiltration is transformed into connective tissue 
which, by pressure, cuts off the supply of blood to the nerve 
fibres, causing them to atrophy, or to undergo fatty degen- 
eration. 

Among the numerous causes of optic neuritis may be 
mentioned brain and orbital tumors, injuries to the skull, 
simple and tubercular meningitis, erysipelas, periostitis, 
anaemia, diabetes, Bright's disease, diphtheria, scarlet and 
typhoid fever, measles, etc. 

Optic neuritis due to incurable constitutional or orbital 
disease, ends in total atrophy of the nerve fibres, in the 
course of a few months or years. When due to syphilitic 
tumors, or other curable affections, local or systemic, the 
optic neuritis slowly subsides under treatment, and vision 
may be completely restored. More frequently, however, 
the disease is only checked, the vision being permanently 
impaired. 
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Treatment should be actively and persistently carried on. 
The underlying cause, whatever it may be, should be ascer- 
tained and the remedies best suited to its relief or cure, 
administered. Potassium iodide and mercury, local and 
general bloodletting, and, in acute cases, profuse diaphoresis 
should, as a rule, be employed independently of the cause. 

Retko-Buluar Optic Neukitis is manifested in two 
forms, acute and chronic. Acute retro-bulbar optic neuritis 
is caused by exposure to cold, sudden cessation of the men- 
strual flux, and other causes which lead to a sudden serous 
exudation into the vaginal sheath of the optic nerve. Total 
blindness follows in a few days, the result of pressure on the 
blood-vessels and consequent functional inactivity of the 
nerve fibres. The ophthalmoscope reveals a papillitis of 
moderate severity. The disease, if seen in time, yields to 
energetic and well-directed medication, that is to say, to 
general blood-letting, salivation, and active diaphoresis. 

Chronic retro-bulbar optic neuritis, is an interstitial 
inflammation affecting, primarily, the axial fibres, and, 
secondarily, all fibres of the optic nerve. There is an hyper- 
trophy of the connective tissue fibres, followed by atrophy 
of the nerve. The ophthalmoscope shows a dull, slightly 
hyperiemic and foggy papilla, the outline of which is in 
places obscured. The veins are enlarged and the arteries 
diminished in size. 

The symptoms are slowly diminishing central vision; cen- 
tral color perception and, later, perception for white, is lost. 
The patient's single complaint is lo.ss of vision; no pain or 
headache is experienced. Its most common cause, is the 
excessive use of tobacco and alcohol, one or both. Other 
toxic agents, such as quinine, lead, and syphilis, cause 
this form of the disease. 

Treatntent. — In tobacco and alcohol amblyopia the causa- 
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tive agents must be abandoned in toto, and strychnine 
hypodermatically administered in increasing doses. This 
treatment will in most cases greatly relieve, or altogether 
cure, if the disease has not advanced to atrophy. Elec- 
tricity is also indicated in these cases. If syphilis is the 
cause, iodide of potassium and mercury are the most effect- 
ive remedies. 

Atrophy of the Optic Nerve (Fig 79). — Atrophy of 

Fic. 79. 




Atrophic Excavation. 



the optic nerve fibres is the result of an increase in the in- 
terstitial connective tissue in the intra-ocular extremity 
alone, or in the nerve stem from the chiasm to the ball. It 
is primary when the result of a neuritis, and secondary when 
the deep origin of the nerve is destroyed, or when the retina 
is the site of the original lesion. Atrophy of the intra-ocular 
extremity of the nerve is the result of disease of the nerve, 
papilla, or of the retina. 



Caiists. — I. Mechanical pressure from tumors, orbital 
cellulitis, meningitis, inflammatory exudates, traumatism, 
and in hydrocephalus. 2. Embolus in the central retinal 
artery, which cuts off the blood supply, and in this way 
starves the nerve. 3. Traumatic or surgical section of the 
nerve. 4. Disease of nerve at its periphery, the retina, or 
at its origin in the optic thalami and neighboring basal 
ganglia. 5. Gray degeneration of the optic nerve, the final 
stage of neuritis medullaris, in which the fibres undergo 
softening and destruction in one or more bundles, 6. Sim- 
ple atrophy of the nerve trunk, and its intra-ocular end 
as a part of a similar process in the brain and spinal cord. 
This form is frequently associated with tabes dorsalis and 
cerebral sclerosis. 

Ophthalmoscopic Appearances vary with the cause of 
the atrophy. The disc, in atrophy following papillitis, is in- 
creased in siite, and the lamina cribrosa and its outline are 
moreorl^ss obliterated by exudation in its tissue as well as 
in the surrounding retina. The arterial walls are thickened 
and their lumen lessened ; the veins may be distended and 
tortuous, normal, or reduced in size, and marks of old hem- 
orrhages, and of pigment changes, are discernible around 
the disc. The disc, following interstitial and medullary 
neuritis, is discolored, its edges and centre appear veiled, 
and the arteries and veins, particularly the former, are 
small. There are no evidences of gross lesions. The 
disc in simple or progressive atrophy of the optic nerve, 
is of a dead or bluish-white, sharply outlined against the 
red refle.K from the choroid. The lamina cribrosa is 
distinctly visible, the nerve cupped, arteries reduced to 
white threads without any appearance of capillary dis- 
tribution, the veins more numerous and distinct than 
the arteries, but not so large or numerous as in health. 
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The symptoms are gradual diminution in the acuity of 
vision, concentric limitation of the visual field for white and 
colors, loss of sectors of the field, central white and color 
scotoma, and hemianopsia. Both eyes are usually involved, 
the disease advancing equally in the two eyes, or more rap- 
idly in one than in the other. 

Treatment, — Iodide of potassium, oxide of silver, bichlo- 
ride of mercury and electricity. 

Tobacco and Alcohol Amblyopia. — In this disease, 
which occurs so frequently and is so amenable to treatment 
that it would seem to demand separate mention, the con- 
nective tissue binding together the bundles of nerve fibres 
becomes hypertrophied, and the nerve fibres themselves un- 
dergo fatty degeneration late in the course of the disease, 
either from pressure, or from the direct action of the toxic 
agents. The structural changes in the optic nerve trunk in 
case of simple tobacco amblyopia are not easily determined, 
because persons addicted to the excessive use of tobacco 
are, in a very great majority of cases, also intemperate in the 
use of alcohol. The symptoms and ophthalmoscopic appear- 
ances are, however, identical, whether the cause be single or 
dual. These changes manifest themselves in a slow deteriora- 
tion of vision with central color scotoma, the peripheric field 
of vision for white and colors remaining unchanged until 
late in the progress of the disease, or until atrophic changes 
are well marked in the optic nerve. The disc is either 
normal or slightly hyperaemic, and its outline indistinct, 
at least in part. Later in the course of the disease, the disc 
presents the aspect of atrophy which follows a retro-bulbar 
neuritis, so that it is discolored and comparatively free from 
vascularity. 

Unless the disease has progressed to atrophy of the optic 
nerve when seen, the prognosis is good, provided the 
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patient can abstain altogether from the use of tobacco and 
alcohol. Total abstinence from the use of alcohol and 
tobacco is a prerequisite to treatment, which consists, 
medicinally, in the use of strychnine. This agent should 
be gradually increased until maximum doses, the fifth of a 
grain three times daily, are reached. Local extraction of 
blood is valuable in patients who are not anjemic. Men 
are more frequently affected than women, and both eyes 
are usually, and equally, affected. 

Hemianopsia is the condition in which one-half of the 
field of vision is lost. It is bilateral when the temporal 
half of one and the nasal half of the other eye is lost; ^Z- 
tcmporal -when the temporal, iinasal when the nasal halves 
of the field are lost, and vertical when the dividing line is 
horizontal and the upper or lower field is wanting. The 
dividing line, vertical or horizontal, rarely passes through 
the point of fixation, but makes a small curve around it, 
thus showing that the fovea is functionating. Other sec- 
tions, corresponding in each eye, may be obliterated. The 
ophthalmoscope reveals nothing abnormal, excepting 
atrophy of the optic nerve in the late stages of the disease. 

Hemian ipsia is caused by pressure (tumor) upon half the 
chiasm, optic tract, or deep origin of the nerve, or destruc- 
tion of these parts from other organic changes. 



PART XIV. 

DISEASES OF THE ORBITAL CAVITY. 

Periostitis. — The periosteal lining of the bony walls of 
the orbital cavity is sometimes the seat of inflammation of a 
chronic character, usually limited to a small area. The 
inflammatory process may, however, be so extensive as to 
involve the periosteum lining the frontal sinuses and the 
antrum of Highmore, and so protracted as to lead to ex- 
tensive necrosis of the underlying bones. It is usually 
found as a local indication of syphilitic, or tuberculous 
disease. The local, as well as the constitutional, treatment 
is the same as for periostitis in other situations. The affec- 
tion rarely involves the eyeball. 

Phlegmon or Abscess. — From injury, thrombosis, ery- 
sipelas, etc., the supporting fat and loose connective tissue 
of the orbital cavity may become acutely inflamed. It is a 
purulent inflammation, characterized by marked oedema 
and increased tension of the conjunctiva and lids, which are 
distended forward, and by fixation of the eyeball in a 
straight or deviating position, and consequent double 
vision. It is an acutely painful affection, and should be 
relieved by free incisions, repeated if necessary, drainage, 
and by antiseptic dressings. 

Tumors of the Orbit. — Cystic tumors, degeneration 
of the lacrymal gland, and various other forms of benign 
and mahgnant growths, are not uncommonly met with 
in this situation. They are easy of diagnosis. The treat- 
ment is by removal. 
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ExoPHTHALMUS IS a bulging forward of one or both eye- 
balls. The protrusion of one eye is likely to be the result 
of local cause (abscess, injury, aneurism, etc.), and should 
be treated accordingly. Protrusion of both eyeballs is, on 
the other hand, likely to be the result of a remote or sys- 
temic cause, such as hypertrophy of the thyroid gland, or 
of the heart, and, under these conditions, local treatment is 
of no avail. 

Enophthalmus is a sinking backward, or retraction in 
the orbital cavity, of one or both eyeballs. In senile 
enophthalmus, which is due to the gradual absorption of 
the orbital fat in old persons, both eyes are affected to the 
same degree. When one eye is retracted from trauma- 
tism, involving a fracture of the walls of the orbit, the result- 
ing inflammation is severe, an abscess forms, the eyeball 
becomes immovable, and atrophy] of the optic nerve is 
the ultimate consequence. 



PART XV. 

OPERATIONS. 

Such portions of the surgeon's person as are likely to 
come in contact with the patient, as well as the instruments 
and parts to be operated on, should be free from infection. 
To this end, the operator's hands should be thoroughly- 
scrubbed with soap and hot water, and then bathed in a 
1-5000 solution of the bichloride of mercury. Great care 
must be exercised, too, to render aseptic the conjunctival 
sac, the under surface of the lids, eyelashes and neigh- 
boring parts of the patient's face. The instruments should 
be disinfected by a 1-5000 solution of the bichloride of 
mercury, or, better still, by a saturated solution of boric 
acid. In the minor operations, as for squint, pterygium, 
etc., these prophylactic measures against micro-organisms, 
may be considered as complete when the operator's hands 
and instruments, and the patient's eye, have been suitably 
cleansed. Any coincident disease of the eye of an inflam- 
matory character should receive the necessary attention, 
and the general system' put in the best possible condition, 
before the eye is invaded by the surgeon's knife in the 
graver operations. 

The eye is sufficiently anaesthetized by four or five 
mstillations, at intervals of five minutes, of a four per 
cent, solution of the hydrochlorate of cocaine, to render 
all operations, except enucleation, painless. For plastic 
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operations on the lids, and for enucleation, ether should 
be employed. 

Cataract Extraction with Iridectomy. — The patient 






LiD Speculum. 



is placed in a recumbent position, face up, and thecyetobe 
operated on suitably illuminated. The speculum (Fig. 80) 
is then inserted or the upper lid elevated by an assistant, the 




conjunctiva of the ball grasped a few mm. below the ex- 
tremity of the vertical meridian of the cornea, and gently 
but firmly held by fixation forceps (Fig. 81). i. A cut is 



Graefe Cataract Knife. 

made through the cornea with a Graefe knife (Fig. 82), which 
is entered at the corneal margin just above its horizontal 
diameter, and a counter-puncture made exactly opposite by 
passing the knife through the anterior chamber in front of the 
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pupil. By a sawing movement of the knife with its cutting 
edge upward, the corneo-scleral border is divided in its up- 
per two-fifths. When the cut is finished, the fixation forceps 
should be removed, at least temporarily. 2. A portion of 
the iris, is removed (iridectomy). When the patient is 
tractable, the iridectomy should be made without fixation. 

Fig. 83. 




Iris Forceps. 

The patient is directed to look downward and to keep the 
eye perfectly stiH. The iris forceps (Fig. 83) are intro- 
duced, closed, through the centre of the incision previously 
made, and then opened in order to grasp a portion of the 
iris, near its pupillary bbrder, which is slowly withdrawn 
and cut off at its periphery. To excise a large piece, as in 

Fig. 84. 




Iridectomy Scissors. 



the operation for glaucoma, the blades of the iris scissors 
should be held at right angles to the vertical meridian of 
the cornea and more than one clip made, but in the operation 
for cataract, they should be held in the plane of the vertical 
meridian, as only a small section of the iris is to be re- 
moved. 3. The anterior capsule of the lens is lacerated 
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(capsulotomy). A cystotome (Fig. 85) is introduced 
through the incision as far as the lower pupillary margin 
with its cutting point directed upward ; one quarter revo- 



lution of the handle is then made, turning the point back- 
ward, and the capsule lacerated vertically and horizontally. 
Another quarter revolution of the handle is made, and the 




instrument withdrawn with its point downward. The quar- 
ter revolutions prevent entanglement of the instrument in 
the iris and cornea on entering and withdrawing it. 4. The 

Fig. 87. 
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lens (Fig. 86) is extruded through the lacerated capsule, 
artificial pupil and corneal cut, by gentle and sustained 
pressure with the Graefe spoon (Fig. 87), or with the 
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finger, on the inferior portion of the cornea and adjoining 
sclera, assisted by counter-pressure on the sclera above 
the cut. 5. The anterior chamber is freed from blood, and 
remaining cortical matter, by massage with the spoon, or by 
gentle injection of warm distilled water, or, better, by a 
solution of boric acid, gr. v-5j. This may be done by 
means of an ordinary glass dropper, or by a syringe 
specially devised for the purpose. 

A small pad of absorbent cotton anointed with vaseline, 
is applied over the closed lids of both eyes, taking care 
that the lashes of the lower lids are not inverted, and held 
in position by a roll of flannel bandage, or, preferably, by 
a piece of loose worsted knitted for the purpose. This 
dressing should remain undisturbed for twenty-four hours. 
At the expiration of that time, it should be removed, the 
eye bathed with a 1-5000 solution of the bichloride of 
mercury, or with a saturated solution of boric acid, and 
the lower lid everted to permit the escape of tears which 
may have collected. The eyes are again dressed, as on 
the preceding day, and the dressing allowed to remain for 
another period of twenty-four hours, when the treatment is 
repeated. On the third day after the operation, the eye 
not operated on may be left unbandaged. On the fifth day, 
the cut may be inspected. Up to the fifth day, the patient 
should remain in bed, resting on the back as much as pos- 
sible. This plan of treatment should be closely followed 
in cases that run a normal course. If, however, severe 
pain in the eye, or in the adjoining parts, develops, indicat- 
ing iritis, or if a discharge of mucus or pus is noticed on the 
cotton when the dressing is changed, the eye must be ex- 
amined, and appropriate remedies applied, such as atropine 
instillations, the constant application of a saturated solution 
of boric acid by means of absorbent cotton, and leeches 
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applied to the temple, together with the internal adminis- 
tration of potassium iodide and mercury. 

In this operation, certain complications are likely to arise. 
First, the corneal cut may not be sufficiently large to admit 
of the easy escape of the lens ; second, if there is prolapse 
of the iris in the corners of the wound, it must be replaced 
by gentle manipulation ; third, if the view of the pupil is 
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obstructed by a collection of blood in the anterior chamber, 
it should be expelled through the open wound by gentle 
and repeated upward pressure on the cornea with the 
spoon ; fourth, if the capsulotomy is too small to admit of 
the passage of the lens, the cystotome should be reintro- 
duced and a more complete division of the capsule made; 
fifth, if a bead of vitreous presents at the corneal incision 



Lens Extk actor. 

before the extraction of the lens, the speculum must be 
withdrawn, and the lens removed by means of the loop or 
extractor (Figs. 8S and 89). 

Cataract Extraction Without Iridectomy. — A Graefe 
knife is used, and the incision includes five-twelfths of the 
corneo-scleral margin. The cut is made through the cornea 
at its junction with the sclera, and a conjunctival flap avoided. 
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An extensive division of the lens capsule is next made with 
a Knapp knife, especially designed for that purpose, which 
is passed under the iris vertically and horizontally, and after 
division of the capsule slow, steady, and continuous pressure 
with the spoon on the lowest part of the cornea expeis the 
lens, If the iris prolapses, it must be replaced. Eserine. 
gr. j— 5j, is dropped into the eye, which is otherwise treated 
as in the preceding modified Graefe operation, before it is 
bandaged. 

Frc, 90. 




This operation is both difficult and dangerous. The 
advantages claimed for it are the avoidance of iritis, which 
sometimes follows iridectomy, the round pupil, and better 
vision. The dangers to be considered are a prolapse of the 
iris, and a difficult technique, especially in the performance 
of the capsulotomy. 

Soft Cataract. — Discission (Fig. 90} is the generally 
accepted operation for soft cataract. A stop needle (Fig. 
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9!) is passed through the anaesthetized cornea into the 
dilated pupil, the capsule freely divided and the lens broken 
up by gentle movements of the needle point in its substance. 
The moderate reaction which follows this operation is 
controlled by frequent instillations of atropine, gr. viij-Sj. 
If the reaction is severe, the lens greatly swollen and the iris 






Soft Cataract Needle. 



bellied forward with large sections of the lens floating in 
the anterior chamber, an incision with the Graefe or iri- 
dectomy knife should be made through the cornea, and the 
offending masses gently pressed out (Fig. 92). 

Iridectomy is performed (Fig- 93) in glaucoma to lessen 
tension and to establish drainage from the eye, in cataract 






extraction, lamellar cataract, in the removal of foreign bodies 
from the anterior chamber, in complete annular synechiae, 
and for optical purposes. Tlie eye to be operated on, is held 
as in the operation for cataract extraction, and an incision 
made with the lance knife (Fig. 93) in the corneo-scleral 
border. The point of the knife is passed into the anterior 



OPERATIONS. 203 

\ chamber, in front of and parallel with the plane of the iris, to 
I the necessary depth. In withdrawing the knife, its handle is 
i tilted backward to prevent too rapid escape of the aqueous 

Fig, 93, 




Iridectomy Knife, 



humor and prolapse of the iris. The next step, without 
fixation when possible, is to introduce the forceps and grasp 
the iris, which is then withdrawn and excised in the manner 
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already described in the operation for cataract. Finally, 
the angles of the pupil should be replaced, and the margins 
of the wound carefully approximated. The eye should be 
dressed as described in the operation for cataract extrac- 
tion. At the expiration of twenty-four hours the wound 

Fig. 95. 
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N Anterior Chambeb a: 



wilt have healed with re-establishment of the anterior cham- 
ber. The bandage may be discarded in three days and a 
shade substituted. 

Ikidotomy or Ikitomy is necessary when the pupil, as a 
result of traumatism or cataract extraction, is occluded by 



Iridotomv Kni 



thickened and opaque capsule with inflammatory exuda- 
tions from the iris. A needle-knife (Fig. 96) with double 
cutting edge, so constructed that its shank completely fills 
the corneal wound, thus preventing the escape of the aque- 
ous, is thrust through the cornea midway between its centre 



OPERATIONS. 



205 



and periphery and into the occluding membrane, which 
is divided at right angles to the line of greatest tension. 
Scissors (Fig. 97) devised by De Wecker are sometimes suc- 
cessfully used in this operation. With the lance knife, a small 
wound is made between the centre and circumference of the 
cornea, the blade is then slowly withdrawn half way. allowing 
the aqueous, which carries the iris forward with it, to partly 

Fig. 97. 




De Wecker*s Iritomy Scissors. 

escape. The knife is then thrust through the iris and with- 
drawn. De Wecker*s scissors are entered closed, opened in 
the anterior chamber, and one blade passed through the cut 
in the iris. Both blades are made to meet through the iris, 
thus elongating the incision made by the knife. 

Paracentesis Cornea consists in perforating the cornea 
with a small, double-edge knife (Fig. 98). The object of 

Fig. 98. 
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Paracentesis Knife. 



the operation is to reduce intra-ocular pressure by empty- 
ing the anterior chamber. 

S^MiscH Incision is sometimes resorted to for the pur- 
pose of obviating the worst effects of corneal abscess. The 
clear cornea immediately surrounding the abscess is pene- 
trated by a Graefe knife, which is passed through the 
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anterior chamber to a corresponding point in the clear 
cornea on the distal side of the abscess, dividing it in its 
long diameter. This procedure drains the abscess and 
union is promoted by the expulsion of the pus. 

Conical Cornea. — The operation for this condition, con- 
sists in excision of the cone, wholly or in part, by a Graefe 
knife, and bringing the divided edges together by sutures. 
Exceedingly fine needles armed by a single strand of silk are 




Needles in PosirtoN, 
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rily used in thus suturing the edges of the wound. 
The resulting cicatrix is, perhaps, less detrimental to vision 
than the previously existing cone. 

Staphyloma of Cornea and Sclera (Figs. 99, 100, 
101), — Critchett's operation is to be preferred to enucleation 
in children, as the parts of the ball remaining in the orbit 
will prevent unsymmetrical development of the bones of the 



OPERATIONS. 





E Stump after Exctsion of the Staphyloma. 



208 A MANUAL OF CLINICAL OPHTHALMOLOGY. 

face, the invariable result of enucleation in children. The 
operation is simple and effective. Four threaded needles 
are inserted equi-distant and parallel with each other 
through the base of the staphyloma, the diseased tissues 
are then removed with a knife or scissors, the needles drawn 
through, and each thread lied. 

Corneal Tattooing, which has for its object the substi- 
tution of a black and invisible for a white and disfiguring 
opacity of the cornea, is effected by several fine steel points 
or needles firmly fastened in a handle (Fig. 103). The 
points are dipped in a solution of india ink, and the corneal 



opacity gently punctured. If the opacity is large, several 
sittings are necessary in order to avoid the dangerous reac- 
tion of a prolonged, or too extensive operation. 



FOREIGN BODIES. 

A. In Conjunctiva. — To inspect the lower cul-de-sac, the 
patient is directed to look upward while the tower lid is 
drawn down and away from the ball. The upper cul-de-sac 
is revealed by inverting the upper lid, and having the 
patient look downward. A foreign body when seen in 
either of these situations, is easily removed by a small 
spud, or by a pledget of cotton wound on the end of a 
match stick. 

B. In Cornea. — Before attempting to remove foreign 
bodies in this situation, anaesthesia of the part should be 
induced by a single instillation of a four per cent, solution 
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of cocaine. The body is then lifted or removed from its 
position by a spud (Fig. 103), or other suitable instrument. 

C. In Anterior Chamber, — If the body is iron or steel, its 
removal may be accomplished, through a proper opening 
in the cornea, by means of a magnet. In the absence of a 
magnet, or when it is ineffective, that part of the iris on 
which the foreign body rests should be drawn out and 
cut off. It is a dangerous and often impracticable proceed- 
ing to attempt the extraction of a body thus placed, without 
simultaneously performing an iridectomy. 

D. In Lens, — The presence of a foreign body in the 
lens, such as a fragment of metal may be early recog- 
nized with the ophthalmoscope or oblique illumination, by 
its lustre. If it has passed through the lens, its path 

Fig. 103. 
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will be marked by a streak of gray opacity. In either 
case a cataract develops which must be, when sufficiently 
advanced, extracted. That procedure should be selected 
which, in case the lens contains the body, insures its extrac- 
tion, since enucleation will, in most cases, be necessary 
eventually, if the foreign body is dislodged into the vitreous 
chamber. 

E. In Vitreous Chamber. — Extraction of the body by 
the magnet should be attempted. Enucleation of the ball, in 
order to prevent sympathetic involvement of the unaffected 
eye is, however, usually necessary. 

Tenotomy (Figs. 104 and 105). The conjunctiva and 
capsule of Tenon are grasped by forceps over the insertion 
of the tendon, and divided at right angles to the line of its 
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Incision ok the Conjunctiva. 




Section ok the Tendtnous Insertion. 
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attachment. A tenotomy hook (Fig. io6) is passed under the 
tendon, which is elevated from the surrounding parts, and 
drawn into view. The tendinous expansion of the muscle 
at its attachment to the sclera, thus brought into view, 
is divided by several clips with blunt-pointed scissors (Fig. 

107). 
Graded or Partial Tenotomy consists in making an 

incision, not exceeding 2 mm., through the conjunctiva 

and capsule of Tenon, as described in the foregoing opera- 

FiG. 107. 




Conjunctival Scissors. 



tion for tenotomy, and passing a small hook (Stephen's) 
under the tendon, which is carefully separated from the 
sclera in its central attachment. The extent to which the 
tendinous division of the muscle is carried is proportionate 
to the effect desired. In practice, it will be found that no 
lessening of the muscular power, as determined by prisms, 
is obtained until the tendon is nearly, if not completely, 
divided. In this operation, therefore, the cut through the 
conjunctiva and capsule is smaller and the spreading, lateral 
fibres of the tendon are not divided. 
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Advancement of a Tendon. — The enveloping tissues, 
conjunctiva and capsule of Tenon, are dissected until the 
muscle and tendon to be operated on are brought clearly 
into view, and a needle armed with silk, not too fine, is 
passed through the muscle at right angles to its course, and 
carried first through the conj unctiva above and then below, 
the cornea. The muscle is next divided in front of the 
suture, and the thread drawn firmly and tied. The effect 
of the operation will be increased by excising a small portion 
of the conjunctiva and capsule, between the insertion of the 
tendon and the cornea. The surgeon should be careful to 
pass the needle through the capsule as well as conjunctiva, 
otherwise the thread will in a few hours cut its way out, 
and thus aggravate the symptoms the operation is designed 
to relieve. The sutures should be removed on the fourth 
or fifth day. 

Tenotomies and partial tenotomies are, of course, to be 
performed upon any of the recti muscles that may be at fault. 

Pterygium. — The old and unsatisfactory operation of 
abscission has been abandoned in favor of transplantation, 
a simple and more effective method of treatment. The edges 
of the pterygium are grasped, brought together and the 
whole mass elevated by fixation forceps. A strabismus 
hook is passed under the pterygium at the site of fixation 
by rupturing the two lateral folds of adherent conjunctiva, 
and its apex detached from the cornea by a sudden move- 
ment or jerk of the hook in the direction of the cornea. 
(No operation is advisable until the growth has invaded the 
cornea.) The detached apex is transfixed by a thread 
armed at both ends with a needle, and the two needles are 
carried a considerable distance under the conjunctiva to a 
point obliquely above or below the base of the growth, and 
passed out a few mm. from each other. The threads 
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are made taut, drawing the apex of the pterygium up- 
ward or downward under the conjunctiva, and tied. The 
pterygium is in this way transplanted and allowed to 
grow without subsequent disturbance to vision, or other 
annoyance to the patient. The traumatic ulcer of the 
cornea, made by tearing off the hypertrophied growth, 
heals rapidly, leaving as a rule a nearly invisible opacity, 
which may be disregarded. The thread is removed on the 
fifth day. 

Enucleation. — The patient is placed in recumbent posi- 
tion, anaesthetized and the parts thoroughly disinfected. The 
globe is exposed as much as possible by the introduction 
of a speculum, the arms of which are held widely sepa- 
rated. The surgeon grasps the conjunctiva adjacent to the 
inner extremity of the horizontal diameter of the cornea, 
and divides it circularly one or two mm. from the corneo- 
scleral border. This incision of the conjunctiva, which 
extends two-thirds around the circumference of the cornea, 
is made in two equally divided cuts, the first below and 
the second above, from the point of fixation. The separated 
conjunctiva and capsule of Tenon are pushed back with 
the fixation forceps or closed scissors, and the tendon of 
the internal rectus grasped, divided posterior to the forceps, 
and held until the operation is finished. One blade of the 
straight conjunctival scissors is passed beneath the inferior 
rectus and the two blades brought together, dividing the 
muscle. The superior rectus is divided in a similar manner. 
The enucleation scissors (Fig. 108) are now passed back- 
ward, with the points closed and hugging the sclera until 
the optic nerve is reached, which is then divided. The 
ball is now easily rotated outward and as it turns every 
tissue clinging to the sclera is divided and left in the orbit. 
Hemorrhage is checked by pads of absorbent cotton, con- 
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fined by a roller bandage, which is drawn tight enough to 
exercise a moderate degree of pressure. This dressing is 
not changed for twenty-four hours. At the expiration of 
that time it is removed, the parts cleansed with a bichloride 
wash, and a new dressing of a similar kind applied. The 
bandage may be discarded on the third or fourth day, and 
a saturated solution of boric acid given the patient with 
instruction to bathe the orbit two or three times a day 
until the wound is entirely healed. As a rule, an artificial 
eye may be worn after the lapse of four weeks. 

Symulepiiaron. — If the band holding the ball and the lid 
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together is narrow, it may be separated by an enveloping 
lead ligature, tightly twisted, which is allowed to cut its way 
through. When this is accomplished the ocular extremity 
of the adhesion is removed and the part sutured {Fig. 109). 
When the adhesion is broad it is separated, under tension, 
from its ocular attachment by the knife or scissors. A 
thread armed with two needles is passed through the 
divided end of the cicatricial tissue. The needles are 
carried from the bottom of the cul-de-sac from within 
outward through the lid, the thread drawn tight over a 
small pad and tied, and the divided ocular conjunctiva 
sutured (Fig. no). 
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Ankyloblepharon. — The adhesions must be separated 
by knife or scissors, having first ascertained their extent 
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by passing a probe, and the lids kept apart by traction 
during the healing process. 
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Canthotomy. — The temporary widening of the palpebral 
commissure, consists in introducing one blade of the enucle- 
ation scissors into the conjunctival sac at the outer angle of 
the commissure and carrying it toward the temporal side 
until it has reached the margin of the orbit, and then 
bringing the two blades of the scissors together, dividing 
skin, fat, orbicularis muscle, subconjunctival connective 




Canthuplastv. 



4 



tissue and ,the conjunctiva. This operation is of great 
benefit in chronic catarrhal conjunctivitis with corneal ulcer. 
Canthoplas'it (Fig. in). — The object of this operation 
is to permanently widen the palpebral commissure. The 
tissues are divided, as in the operation of canthotomy just 
described, by a single cut with the scissors, and the raw 
margins of the divided skin and conjunctiva brought together 
by three sutures, the first uniting the parts in the angle of 
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the cut, the second and third sutures uniting them on the 
lower and upper Hd in the order named. 

Tarsorraphy (Fig. 112) is the operation for shortening, 




TARSOBRAnilA 




4 



or altogether closing the palpebral aperture. It consists in 
stretching the upper lid over a horn plate (Fig. 1 1 3) or lid 
forceps (Fig. 114). and removing with a small iridectomy 
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knife a flap, i mm, broad from its free margin, the desired 
distance toward the outer canthus, ab Fig. 112, including 
the hair bulbs. The excision is extended 2-3 mm. over 
the inner border, in order to insure close union of the 
parts in exact juxtaposition. The lower Hd is similarly 
treated and the raw surfaces of the two lids are brought 
together by fine sutures. The eye is bandaged and kept 
shut until the wound unites ; the sutures are then removed. 




DlSTICHIASIS. 



Excision of C1LI.E {Fig. 115) is sometimes performed 
for the relief of distichiasis. The operation is simple, and 
usually effective. The lid is elevated by a horn or lid 
forceps, and an incision 2 mm. deep made between the 
tarsus and skin in the edge of the lid from one canthus to 
the other. A second incision of the same length is made 
through the skin 2 mm. from the border down to the 
tarsus. The portion of skin and fascia thus separated and 
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removed, should include the bulbs of the ciliae, but not 
the meibomian glands. Suturing is not necessary. 

Entropion. — The skin overlying the centre of the upper 
border of the tarsus is nicked and lid forceps inserted. 
Commencing at the indentation thus made and passing 
horizontally right and left, the upper half of the cartilage is 
cleared its entire width by division of the skin, connective 
tissue and muscle which, after division, are pushed toward 
the ciliary border. A suture is passed from below upward 
through the pad of tissues thus formed, and carried 
through the upper border of the exposed cartilage. Fixa- 
tion forceps, held in the left hand, are now thrust backward 
and upward to grasp the relaxed levator palpebrae tendon, 
which is drawn forward. Finally, the needle is thrust 
through the tendon thus advanced, and the two ends of the 
thread tied. Two lateral sutures, one at either side of the 
first, are carried through the mass, in a similar manner, and 
tied. 

Ectropion (Figs. 116 and 117). — In eversion of the lid, 
some form of plastic operation is usually necessary. As a 
rule, a V-shaped excision of a part of the lid is made, and 
skin from below brought in its place and held by sutures. 
Occasionally it will be found sufficient to cauterize with a 
hot iron the everted conjunctiva, which will slough and 
leave a cicatrix extensive enough to maintain the lid 
in its proper position. Or, instead of the hot iron cauterj'', 
caustics may be employed to destroy the indurated and 
hypertophied conjunctiva, and to form the necessary cica- 
trix. 

Chalazion. — The removal of these bodies is the same 
as for cysts in other situations of the body. A chalazion 
can readily be dissected out from the conjunctival surface 
as a rule, and when practicable this surface should, for 
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obvious reasons, be selected. The lid is secured by forceps, 
the cyst incised, emptied, and an obliteralive inflammation 




of its walls induced by the application of the solid stick of 
silver nitrate, or by crystals of copper sulphate. Under this 
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treatment, all signs of the tumor, and of the consequent 
inflammation, disappear. 

Ptosis. — The simplest and most effective operation, con- 
sists in passing a stout silk ligature vertically under the skin 
from the eyebrows to the margin of the lids, and firmly 
tying the ends. The noose thus formed is daily tightened 
until it has cut its way through the confined tissues. The 
resulting cicatrix restores and holds the lid in its normal 
position. 

Stricture of the Lacrymal Duct. — The lower lid is 
made tense and the point of a Weber Knife (Fig. 1 1 8) 
introduced vertically into the punctum, its handle lowered 
until it is brought into a horizontal position, and the blade 

Fig. ii8. 
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Canaliculus Knife. 

of the instrument with its cutting edge upward, thrust 
forward until it comes in contact with the lacrymal bone. 
The handle is again elevated to a point immediately in 
front of the supra-orbital notch, and a cut made along the 
inner and free margin of the lid, converting the canaliculus 
into a gutter. The point of the knife with its cutting edge 
forward, is now engaged in the lacrymal sac, whence it is 
carried downward, backward and slightly outward into 
the nasal duct, dividing the stricture. 

The canal thus re-established (Fig. 1 19) should be main- 
tained for a time by the daily introduction of a probe. No. 
10, Bowman (Fig. 120). After the lapse of a week or 
ten days, No. 8 or 6 probe may be used, and the intervals 
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of its introduction gradually increased until all signs of ob- 
struction have subsided. 

Various operations for epithelioma, ulcer, naevi, warty- 
excrescences, etc., have been suggested. They belong, how- 
ever, to the domain of general surgery. The ingenuity 
of the operator and his knowledge of the principles of 
general surgery, must be relied upon to devise proper 
measures for their relief. 

An operating case suitable for operations described in 
this volume would contain — 

Graefe Knife, straight Keratome, bent Keratome, Graefe 
Cystotome, Small Strabismus Hook, Bowman's Stop 
Needle, Speculum, Double Scoop, Canaliculus Knife, 
Curved Iris Forceps, Fixation Forceps, Ciliae Forceps, 
McClure's Iris Scissors, Enucleation Scissors, Conjunctival 
Scissors, Lid Retractor, Set of Bowman's Probes, Lid 
Forceps, Horn Plate, Spud, Lens Extractor, Needle 
Holder, Needles and Silk. Cost, about ;^35.oo. 
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Abduclion, 84 
Aliscess of orbit, 193 
Accommodmion, 31 

negative, 31 

posilive, 31 

range of, ji, 57 

relalLve. 33 

spasm of, 7S 
Achromatopsia, acquired, 41 
Adduction, S4 
Advancernenl of tendon, an 
Albiaism, 147 
Alopecia, 113 
Amblyopia, 90 

tobacco and alcohol, 191 
ADie(ro[Ha, 54 
Angle a, 27 

)■. 27 

metre, 33 
, . ?' S'. 34 
Aniridia, 147 
Ankyloblepharon, 116, 215 
Annuliis senilis, I30 
Aphakia, 145 
Areas senilis, 130 
Artery,centrBl retinal, 17, 24 

anterior ciliary, 24 

exlernal carotid, 23 

hyaloid, iS, 25, 137, 145, 1 

lacrymal, 23 
long ciliary, 24 
muscular, 24 

ophthalmic, 21 
palpebral, 24 
short ciliary, 24 
supra-orbila!, 24 



Atropine sulphate, 76, 77 
Astigmatism, 59 

comp, hyper., 60, 63 

myopic, 60, 63 
diagnosis and treatiiieiii of, 60 
by ophlhalmoscope, 67 
by relinascopy, 71 
hyptrm el topic, 60.63 
irrtgulnr, 60, 63 

myopic, 60, 63 
regular, 60 
symptoms of, 60 
Axis, optic, 27 
principal. 47 
secondary, 47 
visual, 27, 33 



Blepharitis, 109 

angularis, 94 

mai^inalis, 94, 109 
Blepharospasm, II5 
Blepharophimosis, 116 
Blind spot. 37 
Bums, 107 



Canal of Cloquel, 18 
of Petit, 18 
of Schlemm, 11, 
Canaliculi, 30 
Lancer, melaiiolic, 131 
Canthoplasty, zi6 
■Canthotomy Sl6 
Capsule, BDIerior, 19 

Tenon's, 24, 25 
wounds of, 145 



226 



INDEX. 



Caruncula lacrymalis, 29 
Caustics, contraindicated, 94 
Cataract, 136 

acquired, 138 

anterior polar, 136 

capsular, 129 

secondary, 145 
treatment of, 146 

causes of, 138 

central, 136 

clinical features of, 142 

congenital, 136 

cortical, 136 

extraction of, with iridectomy, 
196 
without iridectomy, 200 

fusiform, 137 

hard, 138 

history of, 142 

incipient, 138 

lenticular, 129 

mature, 138 

nuclear, 138 

posterior polar, 137, 147 

pyramidal capsular, 136 

senile, 138 

secondary, 138 

soft, 138, 201 

spoon, 198 

total congenital, 137 

traumatic, 143 

treatment of, 143 

ripe, 142 

zonular or lamellar, 137 
Ciliae, excision of, 218 
Ciliary body, 12 

circle, 14 

processes, 14 

region, 14 
Chalazion, 112, 219 
Chamber, anterior, 18 

posterior, 18 

vitreous, 18 
Chancre of conjunctiva, 112 
Chiasm, optic, 21 
Chorea, 1 16 
Choroid, 11 

central senile atrophy of, 158 

ophthalmoscopic appearances in 
disease of, 158 
Choroiditis, 157 



Choroiditis, areolar, 158 

central, 158 

guttate, 158 

disseminated, 157 

retino-, 157 

symptoms of, in general, 1 61 
Cocaine hydrochlorate, 77 
Coloboma of iris, 147 

of lid, 106 
Color-blindness, 40 

sense, 39 
Colors, 39 

complementary, 39 

confusion of, 39 

primary, 39 

secondary, 39 
Commissure, optic, 21 
Conjunctiva, 29 

fornix of, 29 

ocular, 29 

palpebral, 29 

hyperaemia of, 92 

xerosis of, 104 
Conjunctivitis, 92 

blennorrhoeal, 100 

catarrhal, acute, 93 
chronic, 94 

croupous, 103 

diphtheritic, 103 

follicular, 95 

gonorrhoeal, 100 

granular, 96 

herpetic, 102 

lymphatic, 102 

phlyctenular, 102 

purulent, 100 

scrophulosis, 102 

vernal, 95 
Contusion, 108 
Convergence, 27, 33 
Cornea, 10, 29 

abscess of, 128 

conical, 124, 130, 206 

tattooing of, 208 

tumors of, 132 
Comeitis, 122 
Comeo-scleral margin, 10 
Corpora geniculata, 19 

quadragemini, 19 
Correction, full, of ametropia, 56 
Cortex of lens, 19 



Critcbett's operation, 132, 133 
Cms cerebri, zi 
Cycllll,. 154 



Dacryocystitis, 1 19 

Depilation, 113 

Dermoid cysl of conjunctiva, 105 

of cornea, 132 
Desceinitis, iji 
Deviation, angle of, 44 
Diljlor iridis, 14 
Diopter, meaning of, 36 
Dioptric system, 49 
Diplopia, So 
Disticbiasis. gS, 112 
D>>uble vision, 117 
Duboisine sulpliale, 76 
Duct, nasal, 31 



Ecchymosis, 112 
EctrojMon, 115, 219 
Eczema of lids, no 
Embolism of re^i] a! artery, 173 
Emo^ence, angle of, 43 
Emet^jent ray, 45 
Emmctropia, 32, 53 

diagnosis of, by retinoscopy, 70 
Emphysema, no 
Enophthntmus, i^ 
Entropion, 98, n4, 219 

Epicantbus, 106 
Epiphora, 118, ng 
Epithelioma, ni 
Erysipelas, no 
EiTthema, 1 10 
Esophoria, 8j. 85 
Esotropia, 84, 90 
Exophoria, 83 
Eiophthalmus, 194 
EnoU-opia, 84,91 
Eyeball, 9 



Fa 



Hat, 3^.57, S' 



Focal d , .,, 

length of eye, 49 
Focus, principal, 47 

virtual, 48 
Foramen scltra. 10, 21 

choroidcB, I 
Forceps, fin ation. 196 

iris, 197 
Foreign bodies in anterior chamber, 

in conjunctiva, zoS 

in vitreous chamber, 209 
Fossa, hyaloid, [8 
Fovea centralis, I7, 66 



Ganglion, ophthalmic, 14, 21, 22 
Gland, lacrymal, 30, 117 
abscess of, 117 
lisiuleof, n8 
hypertrophy of, 1 17 
Glands, Meibomian, 29 
Glaucoma, acute infiammalory, 170 
chronic inilammalory, 167 
fulmmating, 170 
secondary, 132, 133, 150, 171 
simple, 166 
G I SII CO matous degeneration, 171 
Glioma, pseudo, 162 
Granuloma, 105 
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bitemporal, 192 

h<Mizontai, 36 

venical. 37, 192 
Herpes, 123, i;5 

zoster, ophthalmic. 125 
MeleronymouE images. So 
ileterophoria, S3, 85 

diagnosis of, 87 
Helerotropia, 84, S8 
Hotnalropine hydrobromate, 76 
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Homonfinoas images, 80 
Hordeolum, 109 
Humor, aqueous, iS 

Tilreous, 18 
Ilyalkis, i6j 

Hyoscyamine sulphale, 76 
Hypciesopboria, S3 
Hyperesotropia, 84 
Hypereiophotia, 83 
Hyperexotropia, 83 
Hypetinelnipia (hyperopia), 27, 54, 

84 

BCCommoJation in, 57 

diagnosis by ophllialniuscope, 68 
by telinoscopy, 70 

manifeEl, 55 

latent, 55, 57 

lowi, 55. 57 
Hyperpbona, 83, 85 
Hyphannia, sponlaneons, 153 

. .:. ,jj 



Hypopyon 



28, 152 



Image, false, So, el seq. 

irue, 79,89 
Incidence, angle of, 43 
Incident ray, 43 



cysls of, 154 
detachment of, 153 
granuloma of, 154 
eummaof, 154 
hyperemia of, 147 

Iridectomy, zoz 
Iridotomy (irilomy), 204 
Irilii, 129 

chronic, 149 
parenchymatous, 152 
plastic, 1 48 



Keratitis, interetitial, I 



Keratitis, neuro-paralytic, 
parenchymatous, II7 
phlyclenulttr, 121 

Knife, Graere cataract, 191 
iridectomy, 203 
iridotomy, 204 
paracentesis, 305 



Lacrymal sac, abscess of, 1 19 
blennorrhcea of, 1 19 
btule or, no 

LacrymatioD, 123 



I Lena, crystalline, 18,31 
I absence of, 145 

I convex. 44' 

dislocation of, 144 
I extractor, 200 

Lenticular ganglion, 14 

Leucoma, 130 

Lid speculum, 196 
l.igamenli suspensory, i3 
Lil^amentum peclinaluni iridis, 14 
LimbuE comes, 122 
Lipima, loj 
[.„|U„t M^ruagni, iS 

Lymph space of anterior chamber, 34 

ciliary body, 25 
conjunctiva, 25 
cornea, 25 
intervaginal, 21, 24 
perichoroid, 34, 35 
of sclera, 25 
subdural, 21 
suprachoroideEe, It 
of TeiKm's capsule, 35 



Macula lutea, 17 
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Membrane, arachnoid, 21 

Bowman's, 10 

Descemet's, 10 

dura mater, 21 

hyaloid, 18 
Microphthalmus, 147 
Milium, 112 
Muscse volitantes, 163 
Muscle, ciliary, action of, 31 

external rectus, 25, 78 

inferior " 25, 78 

internal " 25, 78 

superior " 25, 78 

inferior oblique, 26, 78 

superior " 25, 26, 78 

levator palpebrae, 27, 29 

orbicularis palpebrarum, 27, 29 

tendo oculi, 31 
tarsi, 31 
Mydriasis, artificial, 152 

emotional, 152 

idiopathic, 152 

symptomatic, 152 
Mydriatics, 75 
Myopia, 27, 57 

accommodation in, 58 

acquired, 58 

congenital, 58 

diagnosis by ophthalmoscope, 67 
by retinoscopy, 7 1 

high, 58 

low, 58 

moderate, 58 

staphyloma in, 104 
Myosis, artificial, 153 

irritative, 153 

paralytic, 153 

reflex, 153 

N. 

Nasal duct, stricture of, 119 
Near point, 32, 57, 58 
Nebula, 130 
Nerve, optic, atrophy of, 189 

ophthalmoscopic appearances 
of, 190 
Nerves, ist, 2d, 3d, 4th, 5th, 6th, 7th 
lacrymal, 21, 22 
frontal infra-trochlear long ciliary, 
22 



Nerves, nasal, short ciliary, sympa- 
thetic, 21, 22 
Neuritis, optic, 185 

retrobulbar, 188 
Neuro- retinitis, 187 
Nucleus of lens, 19 
Nystagmus, 81 

O. 

Ocular muscles, paralysis of, 78 
physiology of, 78 
scheme of action of, 79 
strength of, 84 

(Edema, no 

Onyx, 124, 128 

Opacities, corneal, 130 

Opaque nerve-fibres, 175 

Ophthalmia, neonatorum, 100 
sympathetic, 155 

Ophthalmoplegia externa, 81 
interna, 81 

Ophthalmoscope, examination by, 50 
by direct method, 51, 64 
by indirect method, 52, 66 

Optical centre, 47 

Ora serrata, 11, 14, 17 

Orbit, abscess of, 193 
tumors of, 193 

Orthophoria, S$ 

Orthotropia, S^ 

P. 

Pagenstecher's ointment, 94 
Pannus, 98, 124 
Papilla, 66 
Papillitis, 186 
Paracentesis, cornese, 205 
Paralysis of external rectus, 81 

of inferior rectus, 81 

of internal rectus, 81 

of superior rectus, 81 

of superior and inferior oblique, 
81 
Pediculus pubis, 113 
Pericorneal ring, 122 
Perimeter, 37 
Periostitis, 193 
Phl^mon, 108 
Phthisis bulbi, 156 
Phlyctenule, 122, 123 
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PboCophobia, 123 

PiDguecula, 105 

Pink-eye, 93 

Placido's disc, 131 

Plies semilunaris, 29 

Polycoria, 147 

Polypi, 105 

Poms opticus, 17, 21, 14 

Presbyopia, 72 
in E, 72 

in II. and Comp. H. As., 73 
in M. and comp. M. As., 73 
in mixed Kstigmalism, 75 

Prisms, 3 J, 43 

Pterygium, 104, Z12 

Ptosis, acquired, 116 
congenital, 106 

PuDcta lacrymalia, 30 

malpositioD of, 1 18 

Ai^ll- Robertson, 153 

dilatation of, 152 
Pupillary membrane, persistent, 145, 

'47 
Purkinje's ^gn, 145 
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Refrac 

deter minatioD of, by ophlhdm 

scope, 67 
index of, 4^,49 

normal, 53 
ophlhaiiiioscope, 64 

aDiemia of, 171 
aniesthesia of, 183 
delachmeDl of. 181 
exposure of, to light, 184 
glioma of, lS3 
hemorrhage of, 174 
hypetiemia of, 172 
hyper:csihcsiaor, i8j 

■ llily of, 37 



I Retinitis, diffused chronic, 
I bemorrba^c, 175 

I pigmentosa, 179 

Rhinoscopy, 56, 70 



Sac, lacrymal, 31 
Saemiscb's incision, 119, 205 
Sarcoma, 103, 133 
Scissors, conjunctival, 211 
De Wecker's irilomy, 205 

iridectomy, 197 
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Scler 

Scleri 

Scotoma, 37 

Skin grafting, toS 

iipaces of Fonlana, 1 1, 2i 

Sphincter pupilLc, 14 

S(]uinl, flllemaling. 89 

monDlaleral, S9 
Staphyloma, 99, 124 
ciliary, 133 

of sclera, 133,206 



Kelih 



albnmir 
central acute, iSl 
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secondary, 135 
Strabismus, 88 
external, 91 
internal, 90 

Stricture of lacryqial duct, 221 
Stye, 109 
Style, 121 
Sulcus sclera, lO 

Symlilepharon, I16, 214 
SyncliisU, 163 

scintilla lis, 163 
Synechlic, anterior, I26, 129 



Tarsorrbaphia, 217 
Tenotomy, 9:, 209 
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Tension, description of, 169 
Test card, astigmatic, 61 

cards, 34 

lenses, 34 

cylinders, 36 

lens-holder, 36 

lenses, spherical, 45 
Trichiasis, 112 
Trachoma, 96 
Tracts, optic, 19 



U. 

Ulcer, deep, 124 
resorption, 124 
rodent, iio 
serpiginous, 127 

Uvea, 14 



V. 

Veni, ophthalmic, 21 
Venae vorticosse, 12 
Vision, acuity of, 34 
field of, 36, 37 
Vitreous chamber, 18, 164 

foreign bodies in, 164 

W. 

Warty excrescences, 223 
Wire loop, 200 
Worsteds, Holmgren's, 60 



X. 



Xanthelasma, 112 



Z. 



Zone of Zinn, 14 
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"An exceUeat Series of Manuals." — Archives of Gynmcelcgf, 

A NEW SERIES OP 

STUDENTS' MANUALS 

On the various Branches of Medicine and Surgery. 

Can be used by Students of any College. 

Price of each, Handsome Cloth, $3.00. Full Leather, $3.50 

The object of this series is to furnish good manuals 
for the medical student, that will strike the medium 
between the compend on one hand and the prolix text- 
book on the other — ^to contain all that is necessary for 
the student, without embarrassing him with a flood of 
theory and involved statements. They have been pre- 
pared by well-known men, who have had large experience 
as teachers and writers, and who are, therefore, well 
informed as to the needs of the student. 

Their mechanical execution is of the best — good type 
and paper, handsomely illustrated whenever illustrations 
are of use, and strongly bound in uniform style. 

Each book is sold separately at a remarkably low 
price, and the immediate success of several of the 
volumes shows that the series has met with popular 
favor. 

No. 1. ST7BG-EB7. 318 niustratlona 

Third Edition. 

A Manual of the Practice of Surgery. By Wm. J. 

Walsham, M.D., Asst. Surg, to, and Demonstrator of 

Surg, in, St. Bartholomew's Hospital, London, etc. 

318 Illustrations. 

Presents the introductory facts in Surgery in clear, precise 
language, and contains all the latest advances in Pathology, 
Antiseptics, etc. 

" It aims to occupy a position midway between the pretentious 
manual and the cumbersome System of Surgery, and its general 
character may be summed up in one word — practical." — JTie Medi- 
cal Bulletin. 

" Walsham, besides being an excellent surgeon, is a teacher in 
its best sense, and having had very g^reat experience in the 
preparation of candidates for examination, and their subsequent 
professional career, may be relied upon to have carried out his 
work successfully. Without following out in detail his arrange- 
ment, which is excellent, we can at once say that his book is an 
embodiment of modem ideas neatly strung together, with an amount 
of careful organisation well suited to the candidate, and, indeed, to 
the practitioner."— ^r//wA Medical Journal, 

Price of each Book, Cloth, $3.00 ; Leather, $3.B0. 



THE NEW SERIES OF MANUALS. 



No. 2. DISEASES OF T^OMEN. 160 niuB. 

N£W EDITION. 

The Diseases of Women. Including Diseases of the 
Bladder and Urethra. By Dr. F. Winckel, Professor 
of Gynaecology and Director of the Royal University 
Clinic for Women, in Munich. Second Edition. Re- 
vised and Edited by Theophilus Parvin, M.D., 
Professor of Obstetrics and Diseases of Women and 
Children in Jefferson Medical College. 150 Engrav- 
ings, most of which are original. 
" The book will be a valuable one to physicians, and a safe and 

satisfactory one to put into the hands of students. It is issued in a 

neat and attractive form, and at a very reasonable price." — Botion 

Medical and SurgiceU Journal. 

Ko. 3. OBSTETRICS. 227 Illustrations. 
A Manual of Midwifery. By Alfred Lewis Galabin, 
M.A., M.D., Obstetric Physician and Lecturer on Mid- 
wifery and the Diseases of Women at Guy's Hospital, 
London; Examiner in Midwifery to die Conjoint 
Examining Board of England, etc. With 227 lUus. 
" This manual is one we can strongly recommend to all who 
desire to study the science as well as the practice of midwifery. 
Students at the present time not only are expected to know the 
principles of diagnosis, and the treatment of the various emergen- 
cies and complications that occur in the practice of midwifery, but 
find that the tendency is for examiners to ask more quesdous 
relating to the science of the subject than was the custom a few 
years ago. * * * The general standard of the manual is high ; 
and wherever the science and practice of midwifery are well taught 
it will be regarded as one of the most important text-books on the 
subject." — London Practitioner. 

No. 4. PHYSIOLOGY. Fifth Edition. 

sax ILLUSTRATIONS AND A GLOSSARY. 
A Manual of Physiology. By Gerald F. Yeo, m.d., 

F.R.c s., Professor of Physiology in King's College, 

London. 321 Illustrations and a Glossary of Terms. 

Fifth American from last English Edition, revised and 

improved. 758 pages. 

This volume was specially prepared to furnish students with a 

new text-book of Physiology, elementary so far as to avoid theories 

which have not borne the test of time' and such details of methods 

as are unnecessary for students in our medical colleges. 

'* The brief examination I have given it was so favorable that I 
placed it in the list of text-books recommended in the circular of the 
University Medical College." — Prof, Lewis A. Stitnson, m.d., 
3j East 33d Street, New York. 

Price of each Book, Cloth, $3.00 ; Leather, $3.50. 
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No. 6. DISEASES OP CHILDREN. 

SECOND EDITION. 
A Manual. By J. F. GoodHarT, m.D., PEys. lo the 
Evelina Ho<;pilal far Children ; Asst. Pbyi. to 
Guy's Hospital, London. Second American Edition, 
Edited and Rearranged by LotTis STARR, M.D. , Clinical 
Prof, of Dis. of ChiMren in the Hospital of Ihe Univ. 
of Pennsylvania, and Piiysician to the Children's Hos- 
pital, Phiia. Containing many new PrescriptioDS, a list 
of over 50 Formula, conforming to the U. S. Pharma- 
eopteia, and Directions for maltiDg Artifidal Human 
Milk, for Ihe Artificial Digestion of Milk, el 
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No. 6. MATERIA MBDICA, PHARMAOY, 
PHARMACOLOGY, AND THE- 
RAPEUTICS. 

JUST READY. 

A Handbook for Sludenls, By Wm. Uaix White, 
M.D., F.R.C.P., etc., Physician to, and Lecturer on Ma- 
teria Medics, Guy's Hospital; Examiner in Materia 
Medica, Royal College of Physicians, London, etc. 
American Edition. Revised by Reynold W. WiLtox, 
M.A., M.D., Prof of Clinical Medicine at the New York 
Post-Graduate Medical School and Hospital ; Assistant 
Viuting Physician BcUevae Hospital. 580 pagu. 
In preparing ihi! book, the wants ol the medicaUtudent of ta-iiy 

hare been CDnalanllr kepi In view. The division Into leveTal sub- 
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No. 7. MEDIO AL JURISPRUDENCE AND 

TOXICOLOGY. 

THIRD REVISED EDITION. 

By John J. Reese, m.d., Professor of Medical Jurispru- 
dence and Toxicology in the University of Pennsyl- 
vania ; President of the Medical Jurisprudence Society 
of Phila. ; Third Edition, Revised and Enlarged. 

'* This admirable text-book." — Amer,Jour.of Mtd. ScUnces, 
*' We lay this volume aside, after a careful perusal of its pages, 
with the profound impression that it should be in the hands of every 

doctor and lawyer. It fully meets the wants of all students 

He has succeeded in admirably condensing into a handy volume all 
the essential points." — Cincinnati Lancet and Clinic, 

** The book before us will, we think, be found to answer the ex- 
pectations of the student or practitioner seeking a manual of juris- 
prudence, and the call for a second edition is a flattering testimony 
to the value of the author's present e£fort. The medical portion 
of this volume seems to be uniformly excellent^ leaving little for 
adverse criticism. The information on the subject matter treated 
has been carefully compiled, in accordance with recent knowledge. 
The toxicological portion appears specially excellent. Of that por- 
tion of the work treating of the legal relations of the practitioner 
and medical witness, we can express a generally favorable ver- 
dict." — Physician and Surgeon, Ann Arbor^ Mick. 

No. 8. DISEASES OF THE BYE. 176IUus. 

FOURTH EDITION. JUST READY. 

Diseases of the Eye and their Treatment. A Handbook 
for Physicians and Students. By Henry R. Swanzy, 
A.M., MB., F.R.C.S.I., Surgeon to the National Eye and 
Ear Infirmary ; Ophthalmic Surgeon to the Adelaide 
Hospital, Dublin; Examiner in Ophthalmic Surgery 
in the Royal University of Ireland. Fourth Edition, 
Thoroughly Revised. 176 Illustrations and a Zephyr 
Test Plate. 500 pages. 

" Mr. Swanzy has succeeded in producing the most intellectually 
conceived and thoroughly executed resumi of the science within 
the limits he has assigned himself. As a 'students' handbook,* 
small in size and moderate in price, it can hardly be equaled." — 
Medical News. 

" A full, clear, and comprehensive statement of Eye Diseases 
and their treatment, practical and thorough, and we feel fully jus- 
tified in commending it to our readers. It is written in a clear and 
forcible style, presenting in a condensed yet comprehensive form 
current and modem information that will prove alike beneficial to 
the student and general practitioner." — Southern Practitioner. 

Price of each Book, Cloth, $3.00; Leather, $3.80. 
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Holden'il.andrau'ks, Medical and Surgical. 4ih ed. Clo., t.ij 
Poller's Compend of Anatomy. Fifth Edition. Enlaijed. 
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GlauaiyofOiemicalTernii. ReviBedandEnlaijed. ClDifa.a. 
Trimble. Practical and Analytical Chemiatry, ACimne 
Chemicaa Analysis, by Henry Trimble, Prof, of Analytical Cher 
iatry in the PhUa. College of Pharmacy. Illustrated. Four 
Edition, Enbigcd. e>D. aoth.i. 

Bloiam'B Chemistry. laciBanic and Organic, with Eiperimem 
SevcEth Edition. iSi I11u.ii in tloni. aolh,4. so; Leather, j. 
mrSrtfatitalts/rrlitl^SliidtTilt'Manimli. 
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Chemistry .* — CoMtinuetL 

Richter's Inorganic Chemistry. Third American, from Fifth 
German Edition. Translated by Prof. Edgar F. Smith, ph.d. 
89 Wood Engravings and Colored Plate of Spectra. Cloth, a.oo 

Richter's Organic Chemistry, or Chemistry of the Carbon 
Compounds. Illustrated. Second Edition. Cloth, 4.50 

Symonds. Manual of Chemistry, for the special use of Medi- 
cal Students. By Bkandrbth Symonds, a.m., m.d., Asst. 
Physician Roosevelt Hospital, Out- Patient Department; Attend- 
ing Physician Northwestern Dispensary, New York. Cloth, 2.00 

LrefiEmann's Compend of Chemistry. Inorganic and Organic. 
Including Urinary Analysis. Third Edition. Revised. 
See page tS' Cloth, i. 00; Interleaved for Notes, 1.35 

Leffmann and Beam. Progressive Exercises in Practical 
Chemistry. i2mo. Illustrated. Cloth, i.oo 

Muter. Practical and Analytical Chemistry. Fourth Edi- 
tion. Revised, to meet the requirements of American Medical 
Colleges, by Prof. C. C. Hamilton. Illustrated. Cloth, 3.00 

Holland. The Urine, Common Poisons, and Milk Analysis, 
Chemical and Microscopical. For Laboratory Use. Fourth 
Edition, Enlarged. Illustrated. Cloth, i.oo 

Van Niiys. Urine Analysis. Illus. Cloth, 3.00 

CHILDREN. 
Qoodhart and Starr. The Diseases of Children. Second 
Edition. By J. F. Goodhart, m.d.. Physician to the Evelina 
Hospital for Children ; Assistant Physician to Guy's Hospital, 
London. Revised and Edited by Louis Starr, m.d.. Clinical 
Professor of Diseases of Children in the Hospital of the Univer- 
sity of Pennsylvania; Physician to the Children's Hospital, 
Philadelphia. Containing many Prescriptions and Formulae, 
conforming to the U. S. Pharmacopceia, Directions for making 
Artificial Human Milk, for the Artificial Digestion of Milk, etc. 
Illustrated. Qoth, 3.00 ; Leather, 3.50 

Hatfield. Diseases of Children. By M. P. Hatfield, m.d.. 
Professor of Diseases of Children, Chicago Medical College. 
Colored Plate, zamo. doth, i.oo; Interleaved, x.ss 

Starr. Diseases of the Digestive Organs in Infancy and 
Childhood. With chapters on the Investigation of Disease, 
and on the General Management of Children. By Louis Starr, 
M.D., Qinical Professor of Diseases of Children in the Univer- 
sity of Pennsylvania. Illus. Second Edition. Cloth, 3.35 
See Ptiges 14 and MS /or list off Quiz-Ccmpendsf 



STUDENTS' TKXT-BOOKS AND MANUALS. 

DENTISTRY. 

lebrown. Operative Denlistry. 350 lUus. Clolh, a. 
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packet iiie. Gath, icd edge! .7] -. pocket-book itylc, 1.00 

LsDf ley's Pocket Dictionary. The Studenl'i Medical Lexicoa, 
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Cloth, i.Do; pocket-boak style, i.aj 
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ELECTRICITY. 

Bigelow. Plain Talks on Medical Electricity. Cloth, z.oo 

Mason's Compend of. Medical Electricity. Cloth, x.oo 

Steavenson and Jones. Medical Electricity. A Practical 

Handbook. Just Ready. Illustrated. lamo. Cloth, 3.50 

HYGIENE. 

Coplin and Bevan. Practical Hygiene. By W. M. L. Cop- 
lin. Adjunct Professor of Hygiene, Jefferson Medical College, 
Philadelphia, and Dr. D. Bevan. Illustrated. In Press, 

Parkes* (Ed. A.) Practical Hygiene. Seventh Edition, en- 
larged. Illustrated. 8vo. Cloth, 4.50 

Parkes* (L. C.) Manual of Hygiene and Public Health. 
Second Edition, xamo. Cloth, 3.50 

Wilson's Handbook of Hygiene and Sanitary Science. 
Seventh Edition. Revised and Illustrated. Cloth, 3.35 

MATERIA MEDICA AND THERAPEUTICS. 

Potter's Compend of Materia Medica, Therapeutics, and 
Prescription Writing. Fifth Edition, revised and improved. 
Seepage //. Cloth, z.oo; Interieaved for Notes, 1.25 

Davis. Essentials of Materia Medica and Prescription 
Writing. By J. Aubrey Davis, m.d., Demonstrator of Obstet- 
rics and Quiz-Master on Materia Medica, University of Penn- 
sylvania. i3mo. Interleaved. Net^ x.50 

Biddle's Materia Medica. Eleventh Edition. By the late 
John B. Biddle, M.D. Revised by Clement Biddle, m.d., 8vo, 
illustrated. Cloth, 4.35; Leather, 5.00 

Potter. Handbook of Materia Medica, Pharmacy, and 
Therapeutics. Including Action of Medicines, Special Thera- 
peutics, Pharmacology, etc. By Saml. O. L. Potter, m.d., 
M.R.c.p. (Lond.), Professor of the Practice of Medicine in 
Cooper Medical College, San Francisco. Third Revised and 
Enlarged Edition. 8vo. Cloth, 4.00 ; Leather, 5.00 

White and Wilcox. Materia Medica, Pharmacy, Phar- 
macology, and Therapeutics. A Handbook for Students. 
By Wm. Hale White, m.d., f.r.c.p., etc.. Physician to and 
Lecturer on Materia Medica, Gay's Hospital. Revised by 
Reynold W. Wilcox, m.d.. Professor of Clinical Medicine at the 
New York Post Graduate Medical School, Assistant Physician 
Bellevue Hospital, etc. American Edition. Clo., 3.00 ; Lea., 3.50 

See pe^es 14 and ij far list of f Qnim- OnnPends t 
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MBDICAL JURISPRUDENCE. 
Raua. A Toit-book of Uedicat Jurisprudence und Toil- 
colony. By John I. Reese, h.d., T'rofe^sor of Medical Juril- 
prudeuu and ToxIcolaEy 'i iHe Medical Depgrtiaent ai the 
tlnlvenity of PinniylvaDio; Physiciin 10 SU Jo.oph'i HospiUl. 
Third EdiCian. QdUi.j.dq; Luthtt, 3.S0 



NERVOUS DISEASES. 
Gowcm. MiiDual of Diseaies of the Ner> 
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Obstetrics and Gynacology : — Continued. 

Landis* Compend of Obstetrics. Illustrated. 4th Edition, 
Enlarged. Clodi, x.oo; Interleaved for Notes, 1.25 

Galabin's Midwifery. By A. Lewis Galabin, m.d., f.r.c.p. 
aay Illustrations. Seepages, Qoth, 3.00; Leather, 3.50 

PATHOLOGY, HISTOLOGY, ETC. 

Wethered. Medical Microscopy. By Frank J. Wcthered, 
M.D., M.R.c.p. 98 Illustrations. Cloth, 3.50 

Bowlby. Surgical Pathology and Morbid Anatomy, for 
Students. 135 Illustrations. lamo. Cloth, 3.00 

Qilliam's Essentials of Pathology. A Handbook for Students. 
47 Illustrations, ismo. Cloth, 3.00 

Virchow*8 Post-Mortem Examinations. 3d Ed. Cloth, x.oo 

PHYSICAL DIAGNOSIS. 

Fenwick. Student's Guide to Physical Diagnosis. 7th 
Edition. X17 Illustrations. X3mo. Cloth, 2.35 

Tyson's Student's Handbook of Physical Diagnosis. Illus- 
trated. x2mo. Cloth, 1.35 

PHYSIOLOGY. 

Yeo's Physiology. Fifth Edition. The most Popular Stu- 
dents' Book, av Gerald F. Yeo, m.d., f.r.c.s.. Professor of 



Physiology in King's College, London. Small Octavo. 758 

Siges. 331 carefully printed Illustrations. With a Full 
lossary and Index. Seepages, Cloth, 3.00; Leather, 3.50 

Brubaker's Compend of Physiology. Illustrated. Sixth 
Edition. Cloth, x.oo ; Interleaved for Notes, 1.35 

Kirke's Physiology. New X3th Ed. Thoroughly Revised and 
Enlarged. 503 Illustrations, some of which are printed in colors. 

Cloth, 4.00 ; Leather, 5.00 

Landois* Human Physiology. Including Histology and Micro- 
scopical Anatomv, and with special reference to Practical Medi- 
cine. Fourth Edidon. Translated and Edited by Prof. Stirling. 
845 lUustradons. Qoth, 7.00 ; Leather, 8.00 

" With this Text-book at his command, no student could £ul in 
his examination." — Lancet, 

Sanderson's Physiological Laboratory. Being Practical Ex- 
ercises for the Student. 350 Illustrations. 8vo. Cloth, 5.00 

PRACTICE. 

Tavlor. Practice of Medicine. A Manual. By Frederick 
Taylor, M.D., Physician to, and Lecturer on Medicine at, Guy's 
Hospital, London ; Ph^ician to Evelina Hospital for Sick Chil- 
dren, and Examiner m Materia Medica and Pharmaceutical 
Chemistry, University of London. Cloth, 3.00; Leather, 3.50 

See page* 14 and ts for list 0/ f QutM-Compends f 
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STUDENTS' TEXT-BOOKS AND MANUALS. 13 

SURGERY AND BANDAGING. 

Moullin's Surgery. 500 Illustrations (some colored), 300 of 
which are original, ad Ed. Cloth , net 7.00; Leather, net 8.00 

Jacobson. Operations in Surgery. A Systematic Handbook 
for Physicians, Students, and Hospital Surgeons. By W. H. A. 
Jacobson, b.a. Oxon., p.r.c.s. Eng. ; Ass't Surgeon Guy's Hos- 
pital ; Surgeon at Royal Hospital for Children and Women, etc. 
199 Illustrations. 1006 pages. 8vo. Cloth. 5.00; Leather, 6.00 

Heath's Minor Surgery, and Bandaging. Ninth Edition. 143 
Illustrations. 60 Formulae and Diet Lists. Cloth, 3.00 

Horwitx's Compend of Surgery, Minor Surgery and 
Bandaging, Amputations, Fractures, Dislocations, Surgical 
Diseases, and the Latest Antiseptic Rules, etc., with Differential 
Diagnosis and Treatment. By Orvillb Hokwitz, b.s., m.d.. 
Demonstrator of Surgery, Tefferson Medical College. 4th edition. 
Enlarged and Rearranged. 136 Illustrations and 84 Formulae, 
lamo. Cloth, 1.00 ; Interleaved for the addition of Notes, i.as 
*«* The new Section on Bandaging and Surgical Dressings con- 
sists of 3a Pages and 41 Illustrations. Every Bandage of any 
importance is figured. This, with the Section on Ligation of 
Arteries, forms an ample Text-book for the Surgical Laboratory. 

Walsham. Manual of Practical Surgery. Third Edition. 
By Wm. J. Walsham, m.d., p.r c.s., Asst. Surg, to, and Dem^ 
of' Practical Surg, in, St. Bartholomew's Hospital ; Surgeon to 
Metropolitan Free Hospital, London. With 318 Engravings. 
See pag^e 2. Cloth, 3.00 ; Leather, 3.50 

URINE, URINARY ORGANS, ETC. 

Holland. The Urine, and Common Poisons and The 
Milk. Chemical and Microscopical, for Laboratory Use. Illus- 
trated. Fourth Edition, xamo. Interleaved. Cloth, x.oo 

Ralfe. Kidney Diseases and Urinary Derangements. 43 Illus- 
trations, lamo. 57a pages. Cloth, 3.75 

Marshall and Smith. On the Urine. The Chemical Analysis ot 
the Urine. By John Marshall, m.d.. Chemical Laboratory, Univ. 
of Penna ; and Prof. £. F. Smith, ph.d. Col. Plates. Cloth, i.oo 

Memminger. Diagnosis by the Urine. Illustrated. 

Ooth, I.oo 

Tyson. On the Urine. A Practical Guide to the Examination 
of Urine. Widi Colored Plates and Wood Engravings. .7th Ed. 
Enlarged, xamo. Cloth, x.50 

Van Niiys, Urine Analysis. Illus. Cloth, a.oo 

VENEREAL DISEASES. 

Hill and Cooper. Student's Manual of Venereal Diseases, 
with Formulas. Fourth Edition, xamo. Cloth, x.oo 

See pages 14 andts for list of t Quia-Ccmpends t 



PQUIZ-COMPENDS? 

The Best Compends for Students' Use 
in the Quiz Class, and when Pre- 
paring for Examinations. 



They fonn a most complete, piactical, and exhaastive 
set of manuals, containing information nowliere else col- 
lected in such a condensed, praciicaJ shape. Thoroughly 
up to the times in every respect, containing many new 
prescriptionB and formuUE, and over two hnndred and 
fifty illustralions, many of which have been drawn and 
engraved speciaUy fiir this series. The authore have had 
large experience as qnit-maslers and attaches of colleges, 
with exceptional opportunities for noting the most recent 
advances and methods. 

Cloth, each $.,«.. Interleaved for NoleB, Ji-as- 
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By AcBSKT P-SotisAKER. H.i>.. Prof. of PhyrioloEy. 
>llege of DeotaJ SurEcry; Demonstrator of Phyiiology 
in Medical College, PhiUdelphii. Revised, Enlar^, 
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BLAKISTON'S ? QUIZ-COMPENDS ? 

No. 6. MATERIA MEDICA, THERAPEUTICS, AND 
PRESCRIPTION WRITING. Fifth Revised Edition. 
With especial Reference to the Physiological Action of Drugs, 
and a complete article on Prescription Writine. Based on the 
Last Revision of the U. S. Pharmacopoeia, and including many 
unofiicina! remedies. By Samuel O. L. Potter, m.a., m.d., 
M.R.c.p. (Lond.), late A, A. Surg. U. S. Army ; Prof, of Practice, 
Cooper Medical College, San Francisco. Improved and Enlarged, 
with Index. 

No. 7. GYNECOLOGY. A Compend of Diseases of Women. 
By Henry Morris, m.d.. Demonstrator of Obstetrics, Jefferson 
Medical College, Philadelphia. 45 Illustrations. 

No. 8. DISEASES OF THE EYE AND REFRACTION, 

including Treatment and Sureery. By L. Webster Fox, m.d.. 
Chief Clinical Assistant Ophthalmological Dept., Jefferson Med- 
ical College, etc., and Geo. M. Gould, m.d. 71 Illustrations, 39 
Formulse. Second Enlarged and improved Edition. Index. 

No. 9. SURGERY, Minor Surgery and Bandaging. Illus. 
trated. Fourth Edition. Including Fractures, Wounds, 
Dislocations, Sprains, Amputations, and other operations; Inflam- 
mation, Suppuration, Ulcers, Syphilis, Tumors, Shock, etc. 
Diseases of the Spine, Ear, Bladder. Testicles, Anus, and 
other Surgical Diseases. By Orvillb Horwitz, a.m., m.d.. 
Demonstrator of Surgery, Jefferson Medical College. Revised 
and Enlarged. 84 Formulae and 136 Illustrations. 

No. xo. CHEMISTRY. Inorganic and Organic. For Medical 
and Dental Students. Including Urinary Analysis and Medical 
Chemistry. By Henry Leppmann, m.d., Prof of Chemistry in 
Penn'a College of Dental Surgery, Phila. Third Edition, Revised 
and Rewritten, with Index. 

No. II. PHARMACY. Based upon •* Remington's Text-book 
of Pharmacy." By F. E. Stewart, m.d.^ ph.g., Quiz-Master 
at Philadelphia College of Pharmacy. Third Edition, Revised. 

No. 13. VETERINARY ANATOMY AND PHYSIOL- 
OGY. 29 Illustrations. By Wm. R. Ballou, m.d., Prof, of 
Equine Anatomy at N. Y. College of Veterinary Surgeons. 

No. 13. DENTAL PATHOLOGY AND DENTAL MEDI- 
CINE. Containing all the most noteworthy points of interest 
to the Dental student. By Geo. W. Warren, d.d.s.. Clinical 
Chief, Penn'a College of Dental Surgery, Philadelphia. Illus. 

No. 14. DISEASES OF CHILDREN. By Dr. Marcus P. 
Hatpibld, Prof, of Diseases of Children, Chicago Medical 
College. Colored Plate. 

Boimd !a Oloth, $1. Interlearad, for the Addition of Kotei, $1.26. 



TAesg books are constantly revised to keep up with 
the latest teachings and discoveries^ so that they contain 
all the new methods and principles. No series of books 
are so complete in detail^ concise in language^ or so well 
printed and bound. Each one forms a complete set of 
notes upon the subject under consideration. 
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Smalloclavo, 520 pages, Half-Dark Leather, . $3.15 
With Tbuinb Index, Half Morocco, marbled edeCB, 4-2S 
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